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Compounds of general formula (I) wherein: R<1> is 
H or optionally joined with R<2> to form a fused ring 
selected from the group consisting of five to ten 
membered aryl, heteroaryl or heterocyclyl rings, 
R<2> and R<3> are Independently H, HET, aryl, CI 
-12 aliphatic, ON, N02, halogen, R<10>, -OR<10>, 
-SR<10>, -S(O)R<10>, -SO2R<10>, - 
NR<10>R<11>, -NR<11>R<12>, - 
NR<12>C0R<11>, -NR<12>C02R<11>, - 
NR<12>CONR<11>R<12>, -N0<12>SO2R<1 1>, - 
NR<12>C(NR<12>)NHR<11>, •.COR<11>. - 
C02R<11>, -C0NR<12>R<11>, - 
S02NR<12>R<11>, -OCONR<12>R<11>. C 
(NR<12>)NR<12>R<11>, R<6> and R<7> are 
independently halogen, CN, N02, - 
CONR<10>R<11>, -SO2NR<10>R<11>, - 
NR<10>R<11>, or -0R<11>, where R<10> and 
R<1 1> are as defined below; R<8> Is OH, 
NHS02R<12> or NHCOCF3; and their use in 
therapy, especially in the treatment of disorders 
mediated by cRafI kinase. 
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00 2-514228 



2 A 



# 




1 


3- (3, 5~>':/D^-4-h Hd4^>'-^>>?Ut^» -2-:t 
3-vfc: Hp- IH — (>\^-)i^- 5 -:^j;U3j^r. b U ;w 


2 


3— (3, 5 ->':/n^-4 — b Hp4^>'— A^vUx^) — 5 — 
(2 -;^^;i/-^7y-Jl'-4 — r;W -1, a-i^hHD — r>H 


3 


3- (3 -:/n^:- S -X h^^->-4 -h Hp^=->'--^>>^Ut^» 
-5- (2 -;<^;p-5"Ty-;i— 4 — r;p) -i, s-^^tHP- 

'<>H-;V-2-:t> 


4 


3- (3, 5-i^i7DP-4-t Fa^>'-^>>^U^>') -5- 

(2 ->:^;p-^Ty-;v-4-'f;i') ~i, 3-$^fcFP-<>H 


5 


3- (3. 5->^7'a^-4~h: HP^e^-^>i:^U'5^» -5- 

o-^'^jv-^^ y-t )V) -1, 3->^*hFp — r>H-;p-2- 


6 


5 — '^^l/'f 3 — (3, 5 — i^^i^^P^— 4 — b P^v-'^^v 
U7^» -1, 3 -^^b FP-i'>F--;l'- 2-:^> 


7 


5-'^>^/'f;V- 3 - (3. 5->*^7PP-4-bFP=^>'-^>v= 
U7='» -1, 3-i?bHP — r>H— ;b-2-:^> 


8 


5 -^>y'r;i/- 3 - (3 - yp^- 5 -Xh^v'-4 - b HP^$/ 
-^>>'Ux» "1. 3--:^bHD-^>H-jW-2-:t>' 



^2 A (M^) 



(76) 
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# 




9 


3- (3, 5->?^^DD-4-tl Fn^Jx-^^^^U^'^) -5 (3 

-p<^;v-7*^y-i';k) -i, a-i^t Fa--r>H-;i/-2-pf> 


1 0 


3- (3 - yo^- 5-Xh^rv-'4~h HP^>'-^>i^U^» 

-5 (a-y^^jv-y^ /-fj],) -1. 3-i?bKD — r>K-;w- 


1 1 


3- (3, 5 -i^>*'a^-4-t: Kn=t^^>-^>>?U^» ~5- 


1 2 


3- (3, 5-z^^nn-4~\i}^n^>^-^y-j^jy'» -5- 
(t:U>>^>- 3-:^;;i/ji^^;k) -i. 3 -s^fc: Fn-'f > H-;V~ 2 


1 3 


3- (3, 5 ->5:/P^-4-t: Fn^>--^>>"J^» -5- 
(trU>?>-4-ij;U3l^r::;k) -l. 3->?t:FP — r>F— J^-2 


1 4 


3- (3 - :/P^- 5-XF^i>-4-t Fo4^>'-A:>>?iJ7^» 

-5 (tfU>?>-4-:^;i/5l^x;i.) -i. 3 ->?t: Fp--i'>-H-";1' 

- 2 


1 5 


3- (3, 5->?<^PP-4-tlHP^v'-^>>'U5^» -5- 

(e'Jv^>-4-;^;k4^x;W -i. 3 -i^h Fp --T > F-;W- 2 



2 A (M*) 



(77) 



#g2 002-514228 



# 




1 6 


3- (3-:/D^- 5-Xh^>'-4-t: Ho^^v'-^^i^^U^''^) 

-5 (try 3 -i, 3--:^hFD — r>'H-;v 

-2-:t> 


1 7 


3- (3, 5 -vi7pp-4-t: FD^>^-^>>JU^» - 5 C;t 

^i^y— ;p-5 — av) -i, 3->?kFD-'i*>H";i/- 2 -x^> 


1 8 


3- (3, 4-5^>^P^-4-t: Hnc^>'-^>>>UT'» -5 (:r 

:^^^/-;|^_ 5 3 _ ^1 F P - > F - 2 - ?^ > 


1 9 


3- (3, 5--:^r^P^-4-hFD^>'-^>S^U^» -5 (2 

-x^;k-5^rV-;t'-4— f;p) -i. a Ho-'f > F-^v- 

-2-:^> 


2 0 


3- (3, 5 -5^:/a*-4-t: Fd^>'-^>5;?U^» -2-:t 
^y- 2, 3 ->5t Fn- iH--i'>F-;V" 5 -^)]^^^>m:^9-)V 


2 1 


3- (3, 5 --::^>^n^-4-t Fn^s>-^>v'U5='» -5 (y 
y>~2~t})V^:=^)V) -1, 3 ->?t Fn-^>F-;i/-2-^> 


2 2 


3~ (3. 5 ->?i'PD-4-hFa4^2^-^>e?U5='» ~ 5 iy 


2 3 


3- (3-^P^-5 -X H^j>-4-b FP^v-^Vi^Ux^) 

-5 (7 5'>- 2 -:^7;ux}^x;p) -i, 3 -s^t Fn~-r >F-;^- 
2-:t>' 


2 4 


5-v^'P:/PA>;^;;^At^x;^- 3 - (3. 5 ->^yp^- 4 -t F 
u^^'^yp^i^y) -1. 3--:^bFP--i'>F— ;i/-2-:^> 



(78) 



002-514228 



# 




2 5 


5~r^ J 3- (3, 5 ->?7'^D^-4-t: Hn^^'-^^ 
v'Ut-^) -1, S-xtHD — r > 2 


2 6 


5-'>^'JU^>:$'>;^Jl.7}^r:Jb-3- (3. 5 --J^i^at- 4 - 1 H 

d:^->-^>v'U-7'» -1, 3 > 2 


2 7 


3- (3, 5-v5^PD-4-t: Fp^>'-^>>^U7=-» -2-:^ 
3-i^t HD- IH— Y>H-;i/-5 -*;i/#>mp<9^;i/ 


2 8 


3- (3. 5->?7*Pt-4-l:: HP + >'-'^>i?U5^» - 1. 3 


2 9 


3- (3, 5 ->^yp^-4-h FP^>'-^>v'Jt'» - 5- (5" 

:t':7x>-2-:i7;U;^^r:jv) -1. s-v'hFP — r>H-;i/-2- 


3 0 


5- (2-T5/-^Ty-;i/~4--r;u) - 3- (3, S-v^^P 

HP^re/-^>5^U5=-'» -1. S-i^tHn—Ob'- 
2 -:t> 


3 1 


3- (3. 5-i^:/p^-4-h HP^>'--^>'>?'J^» -5 (-f 
2 a]tfUi?>- 2 --f;|/) - 1, 3 - -:^h H D --f > H 

2 


3 2 


3- (3. 5-$^7'P^-4-t: FP=^>'-^>'>?Ut'» -5-7° 
Ptf:^::iJU-l. 3->?hHD — C> }^~-JV- 2 -:t> 


3 3 


3- (3, 5->^7'P*-4-b HP^v-^>i^U'T^» -2-:t 
^^V-2. 3-vfcHP- 1 H— r>H-;t— 5 -X;i/zJ^>^T5 F 
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3 4 


3- (3, 5-i^:/n^-4-h Hn^e/-^>i^iJ5r» -2-:t 

3->^h Hp- iH--f >F~;i/-5 -;^;P3}>>j^N, n 


3 5 


3- (3, 5 -v:7'P^:- 4 - h Hd^-^-^^^vUt-'^) -5 (ti 
aVi^y- l-:^JVt^^M -1, 3->?bFD— f >H-;i^-2- 


3 6 


3- (3, 5 -v7^P^-4-k HP^v'-^:y>>U7=-» -2-:r 
3->?b Kp- lH--f ^H-;^- S-Xil/JjK^S^ (N- 

2-i^;>^5^;vr$yx'5^jw) -N-;'^^;i/-r^ H 


3 7 


3 - (3. 5 ->':7*P^:-4-b FP4^5>-^>>-^U7'» - 5 - (-f 
5 -*;i'zKr:jl^) -l. 3->^hFP — (>\^—)U 


3 8 


5-i7pn-3- (3. 5-vyP^-4-bFP^>^-^>i^'jT' 
» -1. 3 -yb HP--1' >F-;i/- 2 -:t> 


3 9 


5-^PP-3- (3, 5 ->^^'PP-4-b Hp^>'-^>'>^U7^ 
» -1, 3->^bFP--f >F'-;^-2-:t>' 


4 0 


3- (3, 5 -i^:/a^-4 -b FP4^i^-^>i^U'7^» -5-h 


4 1 


5-7'P^-3- (3. 5->5^^PP-4-bFP=^>-^>vUx>') 
-1, 3-2;^bHP— Y>F-;L'-2-:^-> 



(80) #^2 0 0 2-5 1 4 2 2 8 

2 A (M^) 



# 




4 2 


3 - (3 - :fa^- 5 -X h^r5>-4 - fc F D^^v-'^Vi/U "T^V) 


4 3 


3- (3 ~yD^:-4-b FP^S^—S h^>'-^>-:/U ■5=^» 
-5-3-H-l, 3 Fp-'T > F-JI^- 2 -:t> 


4 4 


5-:/D^-3- (3, 5-i^3— F-4-hFn^>— ^^i^U^"' 
3-5^bFn — iy\i—)V-2—^> 


4 5 


3- (3, 5 -v3— F-4-b FP^e>-^>vUx» -5-h 
>J y)V:^ti^ F + '>- 1 . 3 -i^h Fo--f > F-Jl— 2 -:^> 


4 6 


3- (3 -:/n^-4-t Fn=^$/-5 - ^ F=^^i/-^>>^>J •x» 
-1. FP--r>F-;P'-2-^> 


4 7 


3- (3, 5 -i^n hD-4-h Fn^S^-^>>'U5='» -1, 3 
->>b Fo--f >F-;P- 2-:t> 


4 8 


3- (3, 5->'^'PP-4-b Fa^>'-^>vU^» -1, 3 

-i^t Fn—f >F-;v-2-:^> 


4 9 


-1, 3 -i^b HP— r>F";v— 2 


5 0 


3- (3, 5 ->'3>-F-4-b FP^S>-^>i^U^» -1. 3 
-v'b FP-O F-;P- 2 


5 1 


3 - (3 -7"'Pt-4-b FP^v- 5 h'^iy-^^i^O-fy) 
-5-<5^PP-l, 3-i^bFD — r > F— JP- 2-:*-> 


5 2 


5-^PP-3- (3. 5 -i^::iFP-4-b FP^r^^-'^Vi^U^ 

» - 1, 3->^b FP— r>F~;i'-2-^> 
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5 3 


5~i^au-3- (4-h: Fa^^^- 3 h^^v-- 5 -n h D-^ 

>5^U7=-'» -1, 3->?t: Hp--r>F~;v~2-;r> 


5 4 


>>"j7"» -1. 3->?tiFo--r>F-;v-2-:r> 


5 5 


5-r^Dn-3- (3. 5 -v^7DP-4-tl HP^>'-^>i^U7^' 
S-v^b Hn--i'>F-;l/-2-::^-> 


5 6 


5 -:7P^- 3 - (3 - :/P^ - 5-Xh4^>'-4-tl hp^^v--^ 
>>^U^» -1. 3->?t HP—f >F-;W-2-^> 


5 7 


5 -:7'P^- 3 - (3 - :/p^-4- 1 Fp^v-- 5 -j-^ F^^i^-^ 

^ixux^) -1. 3-vt: HP— r>F-;w- 2-;r> 


5 8 


3- (3 ->^P^-4- t Fd4^5/- 5 F=t^v-^>z/Uf"» 
-5, 6 -i^yjlrtU- 1 , 3-J?tFP — f >F— ^P- 2-:t> 


5 9 


3- (3 -7'P^- 5-XF4^>'-4-b FP^>'-^>>^U7=» 
- 5 - FU7;V:tP^ F^^i^- 1, 3-5^hFn — f >F-;V-2 - 


6 0 


3- (3, 5 ->^5'PP-4-t: Fp+>^-^>>5Ux» -5-F 
U:7JI/::J-P;;C F^^v-- 1. 3->^t Fp— r>F— ;U- 2 -2i'> 


6 1 


3 - (3 -:fP^ - 4- t FP^>^- 5 F^>'-^>'>'Ut'» 
-5 - h^JyJl^U:/^ h4^v- 1. 3-vh FP--f >F-;V- 2 - 


6 2 


3- (3, 5 ->?:/P^-4 - t FD=^i>-^>>'U7'» -5, 7 
->?r:FP-l. 3 -v^h FP— r>F-.'I/-2 -:r> 
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6 3 


3— (3, 5 — v^n^:— 4 — t }^ D^>^-^>>>U 7-» — 5— n 


6 4 


3— (3, 5 —i^yu^- 4 — ii]r-U^i^ — '^>z>^)'r» —7—3 


6 5 


3- (3, 5->'5'DD-4-t; FP^5^-^>'>?U5'*» -5-:n 
hD-1, S-i^tHP-^f >F-;P-2-:t> 


6 6 


3- (3, 5 -vyp-=£- 4 - t FP^>'-'^>->"J'X» -7-3 
3->^hHP — r>H-;i/-2-^> 


6 7 


7 (3, 5->'i^PP-4-fc:HP^i^-^>i>U7=' 
» -1. 3-vh FP-'l'>H-;i/-2-:t> 


6 8 


3 - (3 -^''P^- 5-Xh^r->-4-t: HP+v'-^>i^Ux» 
- 5-nhP-l, S-v't HP--f ;W-2-:t> 


6 9 


2- (N- {3-[3- (3, 5-2;'7"'P^:-4-t:HP4^>^-^> 
>?U7^» -2-:t-4^V-2, 3 ->ft HP-1 H-^>H— 5 

— r;i/]- 2 -:t^y-x9^;n -N-;^9^;i/-T5y) -z-fehr 


7 0 


3- (3, 5 -':^:/P^-4-t HP^>'-'^>>^U^» - 5 - {2 

-[(N- 2-k Hp^v'-x^;!/) -n- (3 -b HP^>^-yptr 
;W -r^y]-T-fe5^;i/} -l. 3-i>^bHP — (>¥-}V-2- 



2 A m^) 
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7 1 


3— (3, 5 — vyn^:— 4 — b FD=¥-v — •^>vU'7~-^) —5— (3 


7 2 


3 — (3, 5-v7P^:-4 — hiH U^-y~-^y-y^-r^) - 5 - ( 2 

-^:t*;i/i}^u>-4--r;v) -T-t9=-;v) -i, 3-i:^tHP--r 

>H-;i/-2-:^> 


7 3 


3 — (3 , 5 - v:7'P^- 4 - t FD^i^-^^^/'J X» - 5 - (2 
-^J1/*U >4-'<>il/) -T-t^;l/) -1, 3-e^k: HP-^>F- 


7 4 


5- {2-[b';^- (2 -b FP=^x-X^;V) -T5y]-7-fe9^;k} 
-3- (3. 5-S^>^Pt-4-bHD^->-^>i^U7=» -1. 
3 ->^b HP--f >H-;P- 2 


7 5 


3- (3, 5 -v>'^P^~4-b FP^>'-^>i^U-r'» - 5 - { 2 
-[N- (2 -b HP^^'>-xg^;i/) -N-;^5^;i/-T5y3-T-fe5=' 

3->?bFP — r>H-;u- 2-:t> 


7 6 


3 - (3. 5— v'7P^:-4-bhP4^>'--^^'>''J-r-^) - 5- (2 
- (^Tl/U>^>-3--f;i') -T-k^^Jl') -1. 3-i^bFP-'l' 
>)<— ;V-2-:t> 


7 7 


3- (3, 5 ->?7'P*-4-b FP^>'-^>i^U'r» -5 - (2 
- (N- (2-hrU>^->i^A-T-b5^;i/) -1. 3-^^bHn-'l'> 
F-;U- 2 -^t^^'PU H 
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if 




7 8 


5 -{2 -[N-^>i^;i/-N- (2 -h HDc^-S^-T-k5"Jl') -rs 

/]-X5^;i/} -3- (3. 5 -.>?:7^p*-4- 1 Kp^>^-^>v 


7 9 


3- (3, 5-i^:/P^-4-bFP + >'-'^>i^UT^» -5-3 


8 0 




8 1 


5-:/n^-3- (3. 5 ~i^:/P^-4-fc HP^^y-^Vv^Uf" 

^) —1, 3 —v't: r u — -f ^ ;l/— ^ — 


8 2 


5 -^''P^r- 3 - (3-4'PP-4-hHP4^S>-5-^ h^v— ^ 
>v'J7='» -1, S-e^t: KP--f ^H-JP- 2-;^-> 


8 3 


3 — (3, 5— >'!7P-t— 4--t:hP=r>' — -^.^^^Ux-^) — 5 — (2 


O A 

8 4 


b— (. ,;i — V P P — / Tirr^/il/-; — o d , o ^'yP'tr— 4 dp 
U^->-^>i^^)f» - 1, 3-i^tHP — i>}^-JV- 2-:t 

>■ 


8 5 


3 - (3, 5 - >'i'PP-4-h HP^>^-^>>'U7'» - 5 - (2 



2 A 
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# 




o b 


o — 1. z — V n o — xizi'T^^'l/; —3— (3^ 5 — pc^™ 4 — 


8 7 


(5—3—1 — 3 — H D — -< ^ H — 


8 8 


5— ( 2 — V D D — T'fe^'^V) —3 — (3, 5 — v'i^ □ p — 4 — t: 1^ 


8 9 


5 — Ti25^)l'— 3 — (3, 5 — O^— 4 — t hD=TrV— ^^vU 


9 0 


5 — 7ir5^;i/— 3 — (3, 5 — vi? DP- 4 — t r P=^^ V — ^v^>' U 
-1, S-S^tKD — r>F— ;u-2~:r> 


9 1 


3 — (3, 5->':7nt-4-t:hD^>'-^>'>'U-r» - 5- (3 

h^>'^>i/-i';i/) -1, s-v'tHP — r>H'-;i'-2 


9 2 


3- (3, 5 ->?:/P^-4- t HPi^=-i>-^>'v^U'r» -5-7 
xn;!/— 1, 3 ->^t: H P — > r'-.'P- 2 — 


9 3 


3- (3, 5 -i^i^PP-4- t HP4^e>-^>i?UT-» -5-:7 
xn;i/-i, 3->'t:HP-'f ;V-2-:r> 


9 4 


3 - (3, 5 ->^yp^-4-h Hn=^>'-^>i^U7='» - 5 - (2 
-X9=-;i/T5 7) -4H-5=-T^y-;l'-4 — ( )V) -1. 3-5^hH 

p — r>H~;p-2-^> 



^2 A (M^) 



(86) 



WMZ 002-514228 



# . 




9 5 


3 - (3, 5 -2^r^n^-4-h Hd4^>'-^>J?U^'» - 5 - (4 
hp/\^y-<;P) -1, 3 )4n— ^ 2 -:t>' 


9 6 


3- (3, 5 ->?>*'P^:-4-b FD=l=^v'-^>>?U5=^» - 5 (3 
hp/t>y-f -1, 3 ->?t: l^a--f > )P- 2 -:t> 


9 7 


3- (3, 5 ->?:/P^-4 -k FP^v—^^i^U^^) - 5 - ((h 

Hn^^^^y-fay) -:7x-;i/-^^;i/) -i, 3-i^bHn— r>H 

— 2 


9 8 


3- (3. 5->?iJ7Da-4-t HP^>'-^>-::^U^'» -5-y' 
3-^^tHD— r>H-;t/-2-^> 


9 9 


3- (3. 5 -^^^^00-4 - t FP^>'-^>>'U7'» - 2- 
:t4^V-2. 3->?hHP- lH-'r>F-Jl'-5-X;l'xh>'^r5 
H 


10 0 


3- (3. 5 ->?^Pn-4-kHP^>^-^>v'U7='» - 5 - (tf 

pu>^>- 1 -x;vjh:^;i/) -1. 3 -i^h Hp--r>H— ;v-2 - 


1 0 1 


3- (4-bFP^>'- 3-;^ I-^v— 5 -:::hP-^>>^U7=^» 
-1, 3-i^hFP — r>H— Jl/-2-:^> 


10 2 


3- (4-t HP^^v'-S -3~H- 5 -p^ h^i^-^>i^Vv-'» 
-1. 3->?kHP — (>\^—)V-2-:t> 



(87) 



#^2 002-514228 



2 A (m^) 



# 




10 3 


2, 6->?yD^-4-[ (5-i7nD-2-^^V-l, 2->?h 

Fo- 3H-0 3 --f Ux» ;<^J]/}y x.^JPTizT— 

h 


10 4 


3 - (4-hi HP^i>- 3 h^x- 5 --hti-^>i>V'T» 
-5-3-F-l. 3-i^h HD--i'>F-;i/-2-:t>' 


10 5 


3- (3-^DD-4, 5 -e^fc Hn^ri^-^>i^U'7='» - 5 -n 
hu-1, 3->?fc HP— r>F-;p-2-:t> 


10 6 


2. 6->^:7'n^-4-[ (5 -^DD- 2-p^=¥V-l, 2->?hH 

p-3H-'i'>H-;w-3--f Ut'^) ^5^;U]>'xr^;i/N, n-^^ 


10 7 


3- (3, 5 -i^r/n^- 4-fc FP^>'-^>>?»J7=^» -5 - (2 

->^;<^;L'r5y-T-fe5^;i') -i, 3 -i^t hp-^ ^H-jL'- 2 


10 8 


3 - (3, 5 ->>:/n^-4-t: HP^>'-^>i^UT'» - 5 - { 2 
-[N-X^;V-N- (2-t HP^^v'-X^^;!-) -T5y]-Til5^ 

3~i^bHP— i'>'H-;i^-2-jr> 


10 9 


3- (3, 5 -5^>*'P^-4-fc KP^r'>— ^>$^U-t'» -7-y 
;i/:tP-l, 3-v?t:HP-^>H— ;i'-2-:t>' 


110 


3- (3, 5-->*>^"P^-4-biHP^'>-^>vU5^» -5-[2 

- (4-p<5^;i/e^5>^>- 1 — 1*;!/) -r-te5^;u]-i. s-z^t 

KP--i'>H-;i^-2-^> (;^jl^^) 



(88) 002-51 4228 

2 A m^) 



# 




111 


3- (3-:/D^-4-t FP^Jz-S -Xh^i/-^>>?U^» 
-5- (2 -zy^9-)U7^ -y^^)]^) -1, S-v'h I^P--f > 
Jl/- 2 


112 


3- (3, 5 -v:/a^- 4 - 1 Hd+>--^>>^ijt-» -6-:7 
3ir^;i.-i. 3 -i^h FD— i'>F-;i'- 2 -5r> 


113 


3- (3, 5-$;^p*'n^-4-fc Hp^'>-^>>^U-x» -6 — r 
yp^O/i^^v-l, 3-xt:FP — f > 2 -::r> 


1 1 4 


5- (2-i^UU-7±^}V) -3- (3. 5-i^3-H-4-t: K 
pc^v-zO^^Ux^-) -1, 3 HP--f > h*-;i/- 2 


115 


3- (3, 5 ->?^PP-4- t FD^>'-^>>^U7'» - 2- 

?i-^^y-2. 3-i^hFP - iH — r>H— ;v- 5-:^Ji/*>^i>x 
F 


116 


3- (3. 5->?:i7PP-4-h Fp^^-^>vU5=^» -5- (* 
;V7tsU >~4-x;1'z|n— JW -1, 3->^tFP — r>F— ;V-2- 

^> 


117 


N->?x5^;v-2. 6->^:7'p^-4-[ (s-tfue^^- 3 
5j^x;i/) -2-:^^y-i, 3--:;'fc: FP--f >F-;i/- 3--f U7=^~ 
> p< ^ ; H :7 X x;i'X X 5=- JV 


118 


5 -T-fef";!/- 3 - (3. 5->>^>''P^-4-hFP4^v— -^^v^U 
-3, 5, 6. 7 -5^ F'^t Hp- 1 H-tfPP[2, 3-f] 
-f >F-;i/- 2-:t> 



(89) 



002-514228 



# 




119 


1- (3, 5->?7'U^-4-l:: Ha + '>-^>>?UT-'» -1, 3 
->?t FP- tfPP[3, 2 - f ] U 2 — :^>' 


12 0 


3- (3, 5->^yo^-4-fc: Hns|^^>-'^>i^Ux» -5-X 

^;|x-l, 3 -v't Ho--f > H— 2 -:t> 


1 2 1 


8- (3. 5->':/D^-4-h HD^i>'-'^>i^U5=^» -6, 8 
> 


12 2 


(3, 5->?yp^-4-t Ha=*^>'-'^>>^U5^» -5-hU:7 
P;< h^v'- 1 , 3 FP — T ^P- 2 -^T^ 


12 3 


6-yp^-3- (3. 5 -v^yp^-4-t: FP^i>-^>>?U7^ 

» -1, 3 -vt HD--r >H— 2 -;r> 


12 4 


3- (3, 5->?i7nP-4-t FP^Sz-^^J^Ut^-'^) -5 - (2 

-y3u^}i'-^r'j-)V-A — ov) -1. 3 HP—f > 

;i/~2 -:t> 


12 5 


3 - (3, 5 ->?>^P^-4- h HP^5>-^>>?U^'» - 5 - (2 

-7a:n;i'-g^Tv'~Ji'-4--r;b) -i, 3 ->?fc: Hp— r > H— 

2 


12 6 


3- (3, 5 ->?yp^-4-k FP^'>-^>vUa'» - 5 - (2 
-7ai;i;uy5:y-g^r*/-;i/-4--r;u) -i. 3-i^bHP — f 



(90) 



#^2 002-514228 



# 




12 7 


3— (3, 5 — ^^i7CiCi— 4 — b FD4=->' — ■^>>'Urr» —5— (2 

-:7x-;i/T5/-g^Ty-;i'-4--r;P) -i, z-i^\i\^ti-^ 

>H-;i/- 2-:t> 


12 8 


3 - ( 3 , 5 -i>i?tiX2- 4 - b Fni^^5y-^>>?U -r^^) ~ 5 — (3 
-^:t^y-2, 3, 4, 5-7^h'7b Hp-[1. 2, 4]-hUT 
5^>-6— r;i/) -1, 3-^?bHa— r>H-JV-2-:t> 


12 9 


3- (3, 5 ->?:/D^- 4-b Ha^V-^>>?Ua-'» -5- (3 
-g=-:^-^y-2. 3. 4. 5-5^h5b HD-[1. 2. 4]-h'JT 
-J>- Q-^ )V) - 1, 3-5^bHa — r >F— 2 -rtV 


1 3 0 


3- (3, 5-v:^hD-4-b HP^>--^>>^U-7=-» - 5- 
(2 -;^^JV-5^7y-;i/-4— YjW -1. 3 -^^fc Kd --Y > H 
— 2 -:t> 


13 1 


3- (3, 5-i^:nhp-4-b Fa4^>'-^>vUx» -1, 3 
-5^b Hn — r > H-;i/- 2 


13 2 


8- (3, 5 ->>y'n*-4-b Hn^>'-'^>i>U7='» -6, 8 
->^bHo-3H-l. 2. 3, 6-7^h^7if-TX— r>7='ir> 
- 7 


13 3 


e-yP^-S- (3, 5 -i>i?PP-4 -b HP=^$^-^>i^U-r' 


13 4 


5- (2-75/-^ry-;^-4-'i';i/) -s- (3, b-^Ji^u 

P-4-b Hp*>'-^>vU5^» -1, 3->^bHP — f>H— 



(91) 



#^2 002-514228 



2 A (i^^) 



# 




13 5 


2— T:=.y — 8— (3, 5 — v'y — 4 — 1 a^Sx — 't>vU "7- 

» -6, 8 -vt HP- 1 -^r- 3, 6-v7if-rx — r^T' 


13 6 


5- (N-T-ir^;i'-2-T5/-^ry-;i'-4--r;v) - 3- 

(3. 5 -':/>'^ut-4 -h HD=^$x-^>e^U-x» -1, 3-i^ 


13 7 


3- (3, 5 -v:/0^-4- b HP^->-^>>?U^» - 2 -^T 

^v-2. s-ytHD-iH—f >H-;v-5-;^;vjK>-^r^ H 


13 8 


3- (3, 5->?:/P^-4-h Hd4^2^-^>-:^Ut^» -5~t! 

u F- 3 --r;!'- 1 , 3 ->^t FD--r > h'>-;i/- 2 


13 9 


3- (3, 5->fyDt-4-t FD:^>'-^>i^U5^» -5-5^ 

:^:7x>- 3 — 1*;^'- 1 , 3 -i^t HP — r 2 -:?|-> 


1 4 0 


3- (3. 5->5:7*D^-4-h: Ha^>'-^>>?Ux» ~5 - (2 
~><^;i'T5/-^T\/-;V-4— rJl') -l. 3-i^i::HD--r> 

H— 2 


14 1 


3- (3. 5 -^^ PP- 4 -h Fn^>'-^>i^iJ'x» -5- (2 

-^^;i'Tsy-^T\/-;i/-4— f;!^) -i, s-i^tFa— r> 


14 2 


3- (3, 5 ->?:7"'Pt-4-b: Hp=¥'>-^>>^Ut-» - 5 - (1 

H-7^b5v^-)V- 5-^;i/) -1, 3-i?hHp — r>F-;!/-2 



2 A (M^) 



(92) 



#^2 002-514228 



# 




1 4 3 


3- (3. 5->5:/n^-4-h Hn4^e^-^>e;'U^'» - 5- <2 


14 4 


N[h*x (2-t: Kn^^i^x^^jU) ]-;^j;VA5 Km 2, 6Pzfa^ 

— 4-[b— {2 — y'^J\/—'^yv~Jl'— 4—^ )U) — 


14 5 


3- (3. 5->^r^'P^-4-h Hn4^5^~^>i^U^» - 5 - (5 

- (5-^5^;p-[i, 3, 4]-:t^iJ->^Ty-;v-2-'i';i') -i, 


^2 B 


# 




15 7 


3-[ (3, 5 ->':/P^-4 -h J^P^>'>'x:n;p) ^f^U^^^]- 

N. N-HX (2 - t HD^>-X5^;|/) -2-^+V-5--<>HU 


16 2 


N-^y>>}V- 3 -[ (3, 5 ~>^>^P^-4-tl Kn^jy^xx;!/) 
U 5^'>]- 2 -;^-=^y- 5 > H U >*;i/7j^^+f-5 H 


16 3 


3-[ (3. 5-v?:7^P^-4-t HP^i/r^xXJU) >>5^U^>]- 
5- (.-^^^)Vr^J) -1, 3 -v^t HP--r 2 



(93) 



W^2 002-5 1 4228 



2C 



# 




14 6 


^>i^}V2. 6->?:/n^-4- ([ (5-i7UU--2-:t^V~ 1, 


14 7 


2, 6 -v:/n^:- 4- ([ (5 -i^DD- 2 -^=^y- 1 , 2 - 


14 8 


h HP - 3H — r > H-Jl/- 3 --r Ut'» ai::i;W V 7^ 


14 9 


2, 6 -5^:/P^-4- ([ (5 -ii'ap- 2 -^^V- 1, 2-5/ 
h HP- 3H-'l'>H-Jl'- 3 -i* Ux»^5";i/J7xr:;i/3 -tf 


15 0 


2. 6 — >'y*'P^:- 4 - (r C5 -i^np- 2 — ?f4^V— 1 . 2— 
h:HP-3H-<> H-;i/- 3 - < U X » P< 7 x y ^ ^ 


15 1 


2. 6 ->^>^P^- 4 - ([ (5 - H— H- 2 1 . 2-V 
t Hp - 3H— r >H-J1/- 3-'i' Ux» ;'^^;i/]:7x:i:;l'4 


15 2 


2. 6-5^::^P^-4- ([ (5-H-H-2-:?h;^V- 1. 2 - 
t: Hp - 3H--r > H-;P- 3 U7^» ^9^Jl/]:7x -;i/N-[ 2 



2,c m^) 



(94) 



#^2 002-514228 



# 




X o O 


9 f\ ■^y'^m^^A {r ^R— — K — 9 — W — 1 9— 

k KD - 3H — r > 3 —f Ut-» /^;H7xr:;W4-p«. 
h ^ h H P - 1 (2H) -tf^>?>±i;i'7f^4^z>'W- h 


Ji o ^ 


o A c:?^^r-?cp. /I f ^ u o ^ / 1 9 - 

b Ho- 3H--r > F-;i-- 3 — r Ut^» ^^;!^]7x:::;^N. n 

-r if- 11,/'? . k 


15 5 


2, 6-v:/P^-4- ([ (5 -i:^U3D-i';i.- 1, 
2-vt HP-3H — r >H";i/-3 — rU7'» y^^)V]y 


15 6 


3- (3, 5->?7'n^-4-h FP=^>'"-0'>'U-r» -2-^ 
S-i^fnHP- 1 H K-Jl/- 5 - ^^jbif^y^ 


15 8 


N— 3— [ (3, b —z^y U^— 4 — ii rU^-yy x.^JU) ^••t^Ut^ 

» ]-2-:t^y-2. 3->*h FD- lH--r>F-;k- 5 — f 


i o y 


» ]-2-^^V-2, Fd~ IH—f >F";W- 5--r 
;U^>XT^ F 


16 0 


N-3-( (3, 5->':/D^:--4-t: FP^^v'^x^;!/) ^"^0^ 
» ]- 2 -::^-^V- 2. 3->*tFP-lH — C>F— Jl^- S — T 

;p"2-t: Fp^i^r-feFra f 



2C 



(95) 



002-514 228 



# 




1 R 1 


-2-:t4^v-N- (3 -r^x:n;i^yptf;i/) - 5 — OFU >:5^;i/- 


"{ A 
1 D 4: 


3H--f >H-;i/-3-'f U5'>];>^^;v~2, 6->^ya^:7x:n 


16 5 


l-[ (3, B--^yn^-A-}::fu^=yyx.-)\^) ^^U^» ] 
-7-^5^Jl/-l. 3 ->^fc: HD- 2H- tfPD[3, 2-f]^yU 
y— 2i — 


16 6 


2-r5y-~-3--[ (3, 5->':/P^-4-t: Fn^v-Vx::!;!/) 
p^5^'Jt'» ]-i, 3->?tHni-2H — iyY-)\/-2-^y 


16 7 


4— [ ( 5 — •^v^V-T^w— 2 — :T=rV — 1 , 2 — >^t:: h D— 3 H — < 


16 8 


3 — [ (3, 5 — D^:— 4 — t: h P^>^7x— ^P) >'5^U7^v^] — 

N-[2" (v^g^;i/75y) jl^jV]- 2-:t=¥'j- s — r>HU> 


16 9 


5-[ (3. (hU7;V:tP^^;W 7ac:— 3 -[ (3, 

5 -i>^:/p^~4"b HP^^i^^oin;!^) ^5^U5='>]-1, 3->5 
t HD- 2H--r>F-;i/-2 -:t> 


17 0 


3-[ (3, 5->^y^p^-4-hKP^>':7x:=i;i/) >.5^U7^>]" 
5 -(3 -g^x:::;!/) -1, 3->?t:HP — f > ]^~)V- 2-:t> 



2c m^) 



(96) 



#^2 002-514228 



# 






5-(2, 4->J^DP7x:n;i/) - 1, 3 -i^b l^p— r >F-;i/ 




d — [ (, d , o — P-c— 4 — t: b v!7x— ^k) >7^U7~x] — 

N-(2 -t H^p^->x5^;i^) -2 -?j-=^y-5--r>HU>i;;ux}< 


17 3 


3— [ (3, 5 ->'y — 4 — t: F P^^^^x^;!/) p<'^U:r>]- 

5 -[2- (>?>.5=-;i/T5y) -1. 3-^ry-;i/-4 — r;i/]-i, 

3-5^fcHP-2H — r>F-;V- 2-:r> 


1/4 


d— [ (d, 5 — >'"P't— 4 — t: r P^^'yx^-Jk) ^■T'Ut'v/] — 
5- (^5^Jl/XJl/4^njU) -1, 3~v^fcHP-2H— r^H-;!/- 
2 — 


17 5 


4-3-[ (3. 5->?7'Pt~4-bHP4^J^7xr:;|/) ^5=-U5=-' 
>]- 2 -:t4^y - 2, 3 -v't HP - 1 H-^ 5 — r;P 


17 6 


3-[ (3. 5 --:^7*P^-4- t HP^i^7x;i;i/) ;<5^U5='>]- 
6-er:;i/-l, 3 -^'t Hp- 2 H--1* > H-;!/- 2 -:r> 


17 7 


><9^;P3-3-[ (3, 5-e^:7P^:-4-b HP=^>^yxn;i/) ;>< 
5=-U-r>]- 2 - 2, 3 -i^h HP - 1 H — T > H-;L'- 5 



2C (M^) 



(97) 



WM2 002-514228 



# 


1 LJJ \—i 


17 8 


2. 3-[(3, 5 -i^yD^-4~t Hn^iy7x-;i/) 7^5^U^ 
>]- 2 -^4^y- 2, 3 -i^fc HP- 1 H-- r > 5 --f ;^ 


17 9 


3-[ (3, 5-S>VD^-4-t FD=^>':7x— ;<^U5='>]- 

2 -^=^y - 6 — > H u >':^3;W7}^- h U ;i/ 


18 0 


5-[2-[3- (>^^9^;i-r5y) ^u\±}VYr^j~\, 

-;|/-4-<;^j- 1, 3->?bHP-2H — i > )^-)\/~ 2 ~:t> 


1 8 1 


3-[ (3, 5->':/p^-4-t: HP4^s^:7x:n;i/) ^^^Ut^^]- 

(4-tf U v:n;^^5^;p) -i, 2->^t:FP-3 



r|Sm±g^^^tl^igJ fC-^^^n^i^^^. j»©i^S^$f}a^^^fc L< 

"^M-mmM. mmmm. rmmM. rm^mM. ^^^m^^. mm. ^jv^y^i^ 

nmmMs x-rb^:^^ xXh-;l/^^. 

it 



(98) #^2 00 2-5 1 4 2 2 8 

. ^yy'^imi^. ^iyji^mu. mit^i^jv. m^^;K mm^ 

tya,^mM. ^^^>mM. (:r.:yts>mM). ^V]y^^>mM. 

o 



(99) #^2 0 0 2-5 1 4 2 2 8 

;W^^'i';K mM^Ccfc^9T;^4^;l/■^?B^^nTV>TfeJ;^/^7'5yx;l/Jf^::l;K 
-hp, i/yy. /^pyy. ^fc«fgls^;i/y;i/;e-pr;i/4^;V*^^^^»^e)31 



(100) #^200 2-5 1 4 2 2 8 

mmmm-^n^o :$immmicmf^ ry^v^-uyj (DmtLxi^s ps^^n 

^'^cDVl±-fS:h^ti\ JLy'y-i, 2-i>V;K t/n^^- 1 , 3--^V;K 
>' - i:>V ;V H e> n ^ o 

^nSM^»T^M^^nTl/^Tfeckl\ 2—1 OffiOM^i:^J>/S;< ^fe 1 otDJ^ 

jR$n^gi^aTBi^$nTi^Tfecfcv\ 2-1 ofisic»^^i^?ai 1 J:^(±ojK^ 
s^^^^f^^^n^o immm\^^\'f^ ^yjv^-vyi c>M^bT«x Pi^^n 

^^(DX\%rs,\^^-h\ x9^^/-i, 2-v^V;K 7'Pif>'-l, 3-i>V;l/5S;if;6'^^ 
2^0^|ffl«jctev>T r>/^nr;V4^;l^J mMfci; DISSS r;l/4^;K {mCT 



(101) !|tS2 0 0 2-5 1 4 2 2 8 

jijR$n^g^aTg^^nTi^T%>j;i/\ 3~i zimmmm^^mr^ m 

iy^ur?]/^?\yj cDmtLrit. i/^iiiy^'^;K i/^P'-^^^ 

■;K i/^n^^^^/;^. >/^p^7°^;K Sfc«S/^P^^^;^>S:^;0'^W^e.n§ 

$/^pr;^^l^yJ^ r->^pr;^^— ^3i;tf riy^pr;b'!r- pyj ^\,^ 

^nri^Tfe ;?3;^JK4^>'^ mM^^:J:i9r;^^;l^-eB^^nTV^Tfe 
;K ^hn, i/ry. ^Nnyy, S/cmSIS^;^7;l/;e-pr;l/4^;VA^e.3S;§^:6^ 

e.^iR*tisff^s-t?«^$nTv>Tfcj:v\ 3~i 2Mtoj^mM?^wr^iN 

;b- 1 , 1 -^>V;K i^<>Py^Pif;l/- i . 2 -s>V;K S/^n:7^^;P- i , 2 

-s>V;K s/^P^^^;!^-!, 3-v>V;K S/^p^^^i/;!^- 1 , 4-i>V;l/ 
, ^y^p^y"^;^- 1 , 4->''i';K Sfct^>'<>p;^-^^;1/- l , 5->^V;V/S; 

^;l/X;V4->^;K :t4^y^ iiFn4^>/. ^;l/:*y'h. mm-c^^r )\^^)V'^^mm 



(102) #^2 0 0 2-5 1 4 2 2 8 

n^MJ^STM^^nXV^Tfe J;V\ S. so. SO2. o. ^L<itNt^^m 

u^ti^ 1 j^^iio^T- nig?e^;&##'r § 1 i;^±(D^mmm^mt^ 3-12 



(103) #^2 0 0 2-5 1 4 2 2 8 

J tit^Tc—mi^. iXj^K^m-^n^ r^T-uzy^vu>j ^i^^^o 

S-eg^t^tlTl^Tfe S. so. SO2. O. *>L< Ji:N*^P)3lJR^n?. 

1 tXi^O-Nf-aJg^^-a-Wr ^ 1 U±.(D^%m&.^^'r^ 3 ~ 1 2 M®?«il:^^ 

-2. 4-v>V;K 1, 4-S>^:t:^-9->'-2, 3-^>V;K 1, 3 -v^^::r4^1^->' 
-2, 4->>V;K e^i;>>>-2, 4-i>V;K if^'J>>>-i, 4->'-r;l/ 

. tf n U v'y- 1 , 3 -S>V;K U >- 2 , 4 ->>V;P^ E:bWi^f^ti^ 

2^0^|ffl#tc43V^T rT';-;l/j tit. 0fMte:c}:DfgmT;l/^;K fgisr;^:^^^ 



(104) #^2 002-514228 

X;1^3}^::i;K ri/;K ra-t';K ^T-nTn^^K T^^;1/^4^S^^ 



(105) #^2 00 2-5 1 4 2 2 8 

M?^#A.i?fci;i/^o *B^ffl»Jc*5tts r^T-pru-;i'j (DmtLxit. 



— ;K bury-;K 7^b^y-;K ^ry— ;K ;^-4^-9-y-;K -ry^-ity— 

;K :^4^t?->>>y-;K ^rv^Ty-;K -Yy9^7y-;K ifU^>>^ 

e-^v-v. ^^yu^s ^y^^yu^. -^>yy^>'. -^yy^ 

:tyxy. -YyF-;K *5i;t>Vy^V-;^5S;H;b'^^^o jb^Tb^^^gO^ Sic-^® 

^H^iH»}c43tt^ r^xnru-i^^^j oM^iLT^i^ y9y-2. 5- 

^^V;K ^:tyx>-2. 4-i>V;V. 1, 3, 4-:^-^-9-^:>Ty-;l^-2, 5 
-i>V;K 1, 3, 4-5=-r>^'ry-;^-2, 5->>V;K 1, 3-^ry— ;V 



(106) #^2 0 0 2-5 1 4 2 2 8 

-2, 4-s>V;K 1. 3-^ry-;V-2, 5-i^V;K tfU:>>>-2. 4- 
*H^fflme:*5i/^T r7;l/34^$xj tit. R.O-m (CCT. Rati:r;l/+;K 

*B^M«^c*5V^T rr;l/ar^;PX;l/7r::i;l/j aifi. RaS-S (ciciT\ Ra 
2^HJ^/lffl»tc:}oV^T rr;l/4^;VX;l/7x:::;^j tit. Ra S (o) -S (c<i-x? 
*0^lffl#^^:*3V^T rr;l/^;VX;V.1-N::i;l/j i!ti/RBS02-S (C<1T\ Ra 
:^0^$ffl#jc$5v^T rr>';i/j Ra C (o) -m C^^T\ RAtrjV^;ly 

2^0i§lffl»j<:fev^T rrn-r;i/j tit. RaC (o) (<ici-t:\ RAtrv — 

*0^lB9#tC:feV^T r^-rarn-r^Pj tits RaC (O) -S (c1(1T\ Rait 

^BMmmK^\^^r rr;V34^>>;t;;i/fc;i/j tit. r.oc (o) -S (<1c1 

?\ R.ltr?\y^?\yr^^^) ^V^5o 
2^0^,|fflmc:feV^T r;?j;W^^-hJ ^fclt ftl^W'i^^ tit. RaRbNC 

(O) -S Cccr\ R.^^xfRatyKm. ru-;K mmm^fcit 

2^0^lffl»tc43V>T rr;l^^;b:*?;l'4^-;l/:t4^i/j tit. Ra c (o) o-S ( 



(107) #^2 0 0 2-5 1 4 2 2 8 

7^0^ig«jc$5v^T rrn^;i/^4^>'j tit, r.c (o) o-s (ccc. Ra 

*0^lfflmcfev^T r^-rPTn-r;l/:t4^>'j Ra C (O) O-M (cici 

*0^ffl«tC*3V^T r-^Wt-^J tit. M^t^-CH2-0-CH2-. -CH2 
-SO2-CH2-. -CHa-NH-CHa^^^-^O^ O. S. SO. SO2. 

N. ^> L < itN-r^v^^jKDi^^-fm^ 1 j^±^-^i:?. tufB'es^^nfcr;^^^;!/ 

2^0^^ffl«}c*5v>T rr§®^ni^j tit. mm c^^^^m-cit^ (o t 

^mmtmn.(^^mm'^'^'^'^mn£.^^o mwko->mt\.xit7\^. ai^y-;K s 
fcitmmis^^^o 

J *5j;t; r^i07j<^^i?'i4^ w kj tit. a) 



(108) 



002-514228 



y^yt})V:^:=-;Vs N, N-lfX (2-11 Fn4^i/a:^;l/) r^/:^;!/ 




(A) 



(109) #^2 0 0 2-5 1 4 2 2 8 

-m^ (I) co^t^m ©r^F^i/^3o ^(Dmmt. m^i£. ^iayk^m^r 

^}^^t)mamcmf)'^^iU~^rirmn^T co K^m-^n^^t-v^^o ceo 

^^tl. a) *^;6^:g.:/^F•^^;^^^^c*5^t^^feiIa7J<^^MttWtgS5b^^IS: (I) 
tiSOMfcbTt*^ PI^^n^fetDT{i:&V^*^ 1, Fne U>^>. N 

^<i:^. m^(^^'m(ou-^mt^^mmn:nm\-c^m'^^z.}Lis^x^^o b) o 

TOttM^OM^LTii. (I) ^it^$g'a-LTV^;|.*\ ^fctiC. H. O. N 



(110) #^2 00 2-5 1 4 2 2 8 



2^0^fH#ti:$3V>T r:^;W^^-r;l/j tit. e^S-C (O) NHz^V^^o 

ffllH»ic43V^T r7.?\yyr:=.;\yj tit. fi^S-s-^v^^o 

2^HJ!ffl#fc*5V^T rx;l/:7x::i;l/j tit. g^S-S (O) -^l/^^o 

*0^fffl»Jc*5V^T ^X;P4-^::::;^J B^S- S (O) z-^v^^o 

mm. 



(Ill) #^2 0 0 2-5 1 4 2 2 8 



mg =B.V^^J^ 

L =VyhJV 

mL =^';iJ^yh;V 

mL ='^^'i7uV y hJl 

M =t;l/ 

N 

i . V . 

p. o. =un 

S . C . =;ST 

H z =^;l/^y 

mo 1 ='t;V 

mm o 1 = ^ U ^J]/ 

mb a r =^ ij/'^^;^ 

p s i =t°>¥y^y5^i^^ 

r t =^?M 

m i n ='p^ 



(112) 2002-514228 

h r =mm 

TLC =^ji^Pvh^^-^:7^- 

M s =M^'-^?* 

NMR ^-mm^nm'T^ytm 

A p c I =;^^j±{t:^-r ;t >"ft:?* 

ESI f^^-yft:^ 

HPLC =]fi±M*^^OV ^^^'^:7^' — 
ether = >^^J15^;1/Ji— t;^ 



MeOH =p<^y— ;l/ 

E t O A c =mM^=^Ji' 

TEA = b u Ji9^;i'r^>' 

D I E A = v^V V :/n If ^ > 

THE =7^b^ii Fa:7-^>' 

DMF =N,N-i>^^ ^;1/4>;V A T ^ F 

D M S O = v'^ ^;^x;l'J^^4^ K 

DDQ =2 5 1 ,A-^yV^/y 

LAH =7i<^<t:7';l'^::i^AU^^A 

TEA = y';P:tni^^ 

H C 1 

L D A = U A >>W If ^ F 

THP =T- h^tl Faif^:=.;V 

NMM =N-><5^;l't;l/4-NV >, 4-^f-;l'^;l/4-^1J y 

HMP A =^4^1tp<^;l/4-NX4-NyMh U r ^ F 



(113) #^2 00 2-5 1 4 2 2 8 

DMPU =1. 3-i^?i.=f-;V'fx:i\^Uymm 

d =B 

ppm ='^7^^(Dim 

kD =^U^?lyhy 

LPS =v:rs:r-v-0mm 

PMA =4-^;^4<-;v^ux7^-^r-feT— h 

SPA =iy>^U—iyay'^i&.yy'ti4 

EDTA =aif-l^>S>^r^>'W^ 

FBS =^iym'Mikm 

PBS = U >'migM®^a:t^7j< 



>6 




o 

Advanced Organic Chemistry, "Carey and Sundberg,3rd edit ion, Plenum Press, 

i99o(±^ LT/^- h B (Dm 2mic^^rix\^^^)K-t^7^iztm-^tir\^^^mm^ 



(114) 
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(IV) (D (II) gor— 1 3 ov(DiiML&vmm^}£(Dtt?m^m 

we (IV) ^^^-y-^^^py-r h-^5>'-e^ii-r^c:^JcJ:oTtfoTfeJ:v^ 

o feSVHi;. (V) tt. 0°C~ 1 4 0°C®rMje-trii'^*tD7j<^^t^S>^^4^tf->^i: 
0^jl^5:t§^4'TDDQ-eM-r§cii:te:cfcoT (II) ic^^^T^ d 



^ (II) wjo^b-g-i^tc^^-r^ciiife-e^^o m^i^. (id jc^sv^tr :^)^ 

^ (III) (D:i:^iy-^ y Y-Mmm.^^xmK> . ^^c{i:i^S$n/c^?S*> U 



^JSX4^— A 2 




(V) 



(115) #g2 002-514228 




r\ r\ r\ rU±^ (I) -t?^^$tifcMt»-efe^o 

^ (VI) (DT-V>i±. • ^y^hnvT-febr-'; K • 

^ > (T . Sandmey er ,Helv.Chim.Acta2,234(1919))^Bfa^nS i^^D O IjJc^"^®^ 
m^m^^^X^ (VII) ®-r-9-9^>'tc^^t-^<l^:6'^-t:^^. ^^-eii (VI) 

6^5S:AP7j<^^M^ffV\ 7}<X^W.^^t^ (VII) Oga^1^5^yi:^;g>o Wo I 
f-Ki shner 3S7t;^P3^«"n§^^ntDJ?5c^^MJt?S^ffiV^T 2 0 °C~ 8 0 

) ^ (VII) (III) Je^^f S2:^:?)^^-e#^o 0°C 

~8 o°c(DU&'e:i-^y—:>\y^E(Dttfm^^mm^. -rhv ^i^x-h^i^ v-emm 



(116) #^2 0 0 2-5 1 4 2 2 8 

-r^ctKX-^x^ (VII) (III) icm^vr^^^\ 

^^P^Dfb^ (P . G . Gassman and T.J. van Bergen, Journal of the Am 
erlcan Chemical Society, 1974.96(17) .pp 5508-5512) ^ffiV^TS^ (VI) 

r-vy^^ (III) oit-^micMm'r^^tti^'X'^^o 7 sv-z 2vou& 

J;oT^ (VI) Og^r^y^s*^. (XI) 0<k'a-'^J^:^^LTfeJ;v\ 
r^Z(DnWsmm^. (XI) :&W- 2 R a n e y 'Jr;l/-:?Mt-^ 21 ^i^l J; 

atc^v^T^S'l4ft:^mT«Mt-^2:i:^i:J;oT. (XI) © (III) -xc>^^;&tf 

:^S^ (A.Marfat and M. Carta, Tetrahedron letters, 28(35)pp 4027-4030,1987 

Mm^mi^°';i>-'^A-t?Mt-^^i:tci:oTs^: (IX) ^D-T 
(X) tc^^LT** cfcV^o 3 0 — 5 0 p s 1 07j<^'e^7i<ai^/— ;l/ 
:feH^D$f5i^^«tti}c:}3V>T 1 0% P d/ct?^at-^2:i:fi:<fcoT. ^fct^ 

i/^Tigttfb^ia'eM-r^2i^t^<fc^T. ssc (x) o:>{c^m^ (no tc^^L 



(117) 
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(Hig) 



micji^-DX^ (III) ofe^fb-a-t/^^ (III) (DmcDit^mK^m^^ctii^x 

m^l^. MiSX4^-i^4«S<^ (III) (D:t^iy4y}^~Jl^^mmitT^ 

rc}sb(Dh^<'Dfo^(DX<miL-^tLrc^t^mmi:^^hrh^^o o°c~6 o°c(du& 
-e (III) :^^uu7sjvt^ymxmm^^ctic^-DX. :t^-y^>h*—^i^^x 

r^>xmm^^<iticX':>x. Rtmm^rcmmmr^yx^^ (iiib) 

^^:^^bT*.J:V\ mtLX. (Ilia) ^7j<^'(br>/^^':>A-eMLTj5: (I 
lib) tDX;l/>-i-N>r^ Fii#f*^l#Tfe.fcV\ 0°C~4 srotaSTv'^ppp^ 

J|^TMat-^Jia::^^<i:oTfb^ti (III) ^ (lllc) ii:^^LTfeJ;v\ (III 



(118) #^2 0 0 2-5 1 4 2 2 8 

m (iiic) oxxT-;v43<fet>^ (iiid) (DT^v^commat, ^y^]^itmc 

oTfej:i/>o o°c~4 5V(DU&'C'P'>^^>^^>^rcitr.mitmm^^EcDtifm 
^j:mm^. i^ft:r;i/5^^Ac»#ftTT^ (III) ^m\:^x2vir^^)\y'T:mwr 

^^t\^X'DXit-^'m (III) ^ (Ille) ^C^^LTfectV^o 

;K^*3j;t>^M^r^y If u>>>i? (iiie) ^mm-r^c 

br^ F'r«l-r§cii:tcJ;-DTfb'&t/ (Ille) (Illf) ^c^|^LTfeJ;v> 
o 2 2°C~8 OrcD^l^•^?THF^&^^D^ff3i:^^t^E^I^ (IIIe)^r^>^H 

yx^^^ (iiig) (Dit-^m^mx ^ 

Het. 

Het-Sn(Bu)3 || \=o 





" Het-B{OH)2 " 

(Hlh) (Illj) 



^^"^-y^i^mm. m^f^i^y^hvy 3z:=.:>iyt-7.y^ y>>^^uu/^^i?^i^co 
^^~fx\ xtt^yxn^^fcitB-vx^^^ (iiih) (Dit-^iiismMmmhvy 

m«"3-if';i>>hU:/9^;i/XX-e5{iabT (iiij) ;&^^bT 

Illh) (Illj) ^c^^LT^<J:V^o 



(119) 
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R . R . R . R it^ (I) -vMrn^ntcM^-v^^o 



^ (III) (Dit-^m±^rcs ^jsx4^-A6tci2i!4^nTi^^^?4;Sfffli/^r'& 

^I^Jih^iy}iTmmt^Ctlc^-DTs M^2-:nhn b;l/x> (XII) 

(XIII) ofb'a-tiJ<:^^^bTfcj;v^o ccD^m(D^}i^^^mw}<'vmMhr m 
II) 



-dX. ^ (III) (Dit-^mm^^Z-htf^X^:^. ^XIVcD<t^t;«. x 

tf^?\u^y'V^^^i{'^(Dit'^^-h^ib^^\^x^i^\^o o°c~7 8°CiDrU;^-ex^ 
#^Mv^Ts c:®5^:xvi®f[:'^!fei^liP7j<^^^*5j;t;i^j^^bTXlv;Sr#T*)d;i/^o 

^mim^j^EcDma caiH^^n^r^^ts) t^m^xm^^-'T^c t^^x^ 



(120) #^2 00 2-5 1 4 2 2 8 

M-^). mm^H. mw\H. j^r^rcmm\H(D^x^rcimn.oB-vn^-Lx^ 

. 1—3 0 Omg/#Mk gO^OlBH^ 1 H^fct) 1 — 10 Omg/#:fi 

kgcommx^^o mam^mmt-mic. i~itj2 5 0mg. $p.^i:^^L< 

«|^25-250mg OlEHTja^^n^o 7 0kg C»ni?LIMJe:^^t-^ 1 HM« 

Bo-^iBmm^imcz, 3^rci±4m(Dm&ic^ifxm^vx^^i\ 
^mncDTj^Km^x. :^mmmxmmicnm-^nrcit^mitm^^^^m^ 



(121) #^2 00 2-5 1 4 2 2 8 



^ ^ A ^ X'rrvym:^?lyiy'>l.^rcit mi^(D U x ^ y U n if C> 
?t?i^M(glldants and lubricants)^. MMmi'fCOml^fA^M^mclJU^^C t 



(122) #^2 0 0 2-5 1 4 2 2 8 

, i/xny^, xVl/y^—Xh. r;^7-rVr • A9^^-S>Xacadla mucilage)^ 

Wb 

^m^mmhrc7mmimt>^'r^tic^'Dxmmt:^ctti^x^. ^rc. jlv^ 

it-^!l^^Mm(DE\i^Mcmf)'^ctKJ;:-^xmj^X'^^o x.h^iyMt^ 

mmEmu^^ct^x^^o 
mT^ct^x^^o 



(123) #^2 0 0 2-5 1 4 2 2 8 

^^i^mcDit^mit^rc. ^hmomm^^^^^^v. ^momm^^^^^iys ^Mei^ 
Hi® e. ff^^-r ^ ci ^ ^ ^ o 

5 F X 7 -;K ^ ti:^ 5 b Jl^mMxm^ L fc 4^ U b >':t 4^ F ^iJ^ U 
X .i^U n FD4^>^7^^9^;l/ms 3f°i>)^;^Fxxf-;K ^^Ui^^t: 



(124) 002-5 14228 

:$:mm(Dmpmyjit. m^mm. ^v-i^m. u-iy^ym. mmmm. m 

#A.7?J:V^o 5b^*^^fM#:Ji:. ^©MTo^D^ 1 %~|J^)9 8 %^ bT#iiLT%> 
>s 'rY'yy)\y^xi:£.^y. ^'f^y)\y:^ufu?%y. rMitmM^Tclt^cDm 

»s mm^^wmir^ Ecomuu^r^: s tf tcMm^^tcM 

mmm.t^^(D-x^itr^w um\t^m^tix\^^t)\ ^mt^mo^^mi^^-o 

Mts VARIAN Unity Plus NMR^^-T^T^Stf^ffiVX 3 0 0 ^Tcit 4 0 OMh z 



(125) 
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nX7V— -r:t>fb?S (ESI) ^DV^-rtl:6^*ffli/^^Micromass Ltd. Altrincham 
^(DMlcroniass Platform IlRM^'^T^tfiC J; t)f#/£o ^fclt-^ 

Km<0(Drj:\,^m^. cni±->Vtl^^}l cue r cki^Vtl^^jVeO F 2 5 4) 
^nvb^'^:7^— jcti:. Me r c k^yU;^W6 0 ( 2 3 0 - 4 0 0 ^ 
HMMi : 3- (3. 5—i^y'u^-4-\:i}''u^iy-^yiyViyiy) -2-^ 



M7}<>'^t2ay (1 0 OmL) ^(DA-iyry T:=.Vy C5. Og, 4 2 

mmo 1) miim. mmT-vm-7 8v^-v'/^$!iiLrco comnmmKmyki^^ 

uuy^y Cl OmL) r^(D:k^mmMt-'y^)\y (4. 6g, 4 2mmol) 

v^^^nm^^y (1 OmL) tticD^::^p^ai^;l/p<^;l/ (5. 45mL, 5. 6 

9g, 4 2mmol):&MTL. CCDrM-a-^^ 1 Etr^Jtff bfco hUx^;!/^^ 
y (5. 9mL, 4. 28g, 4 2 mm o 1 ) ^MTL. C(Dmm^l^mct> 

rc'o^mc^'vm.isbrco ^(D^mmm^yH (3x2 0mL) ^^n-y^^y a 
X 2 omL) -umif^Ls MykMg s OiT^mLs mu^M^T'vm^-^'i±r:t 

\yyiy^(jyW\mi\Wii%f^o Z.a:>W\fmWkV::sLi-)V:x:,—^)\^ (1 OOmL) \z. 
^;6^L. 2NJ^m7i<^?g (5mL) ^iBTLXU^'^^^mmz.X \ 80#f^^b<^ 



Br 




H 



(126) #^2 0 0 2-5 1 4 2 2 8 

6. 4g, 7 6%)^#fCo 

'H NMR (CDCl») 6 9.04 (br s, IH), 7.64 (s, IH), 7.57 (d, 

IH, J = 8.4 Hz), 6,99 (d, IH, J = 8.4 Hz), 4.28 (s, IH), 2.04 (s, 3H). MS (-ve ES) 20 
3 (100), (M-H). 

THF (lOOmL) 5 -i^ry- 3 F— ;l'(6 
. Og, 2 9mmo l)y§M^M^(i:T«#L. NH4C 1 (1 0 0 m L) iafD7j< 
'l4«^iJP^^ :^^l/^'r^?S14ft:#^ (25 g, O. 38mol) ^ta^fco #?>n 

^^yF^THF (2 0mL) T|5fe?#b/&o ^m^^^HL. te7]<MgS04T^^ 

y^^l^-FLT^ SfeHf^iibTS-iyTy^-^^W^F-;!/ (4. 1 g. 8 
8%) ^#fCo 

'H NMR (DMSO-de) 5 7.63 (d, IH, J = 8.4 Hz), 7.62 (s, IH), 6.93 (d, 
IH, J = 8.4 Hz), 3.55 (s, 2H). MS (-ve ES) 157 (100), (M-H). 

^mm\ : 3- (3. 5-i>VP^-4-tl Fp^->-^>-:>^US>» -2--^ 
^V-2. 2>--J\L Fp- 1 H — r>F-;I/-5-;^;bfeFU;b 
5- (2-y^;l/— f-ry-;V-4— f;l/) -i, 3-i>^tiFP — T^F— ;^ 

'HNMR (DMSO-de) d 

II. 17 (s, IH), 8.75 (s, 2H), 8.11 (s, IH), 7.91 (s, IH), 7.64 (d, IH, J = 8.4 Hz), 6.96 
(d, IH), J = 8.4 Hz). MS (AP-ve) 419 (20) (M-H). 
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Br 




g, 0. 1 3 Omo 1 e s). z:s^fm^(4 OmL). ^^b^nnr-fe^;l/ (3 
. Og. 0. 0 2 7mo 1 e s) :}3j;t>^^4^i/-i'y ;K2. 7 3 g. 0. 0 
2 Imo 1 e s)o clcDSJS?M^tl^An^S?^Ls clcDtMmcT 3 

o mmrvmmi^ym7i<^mTLrc(i^-D<<otmmm<)o ^tt 5 o m l ^ap 

El{*^lHli|Xb. 7j<T3lH]?^}tLT. 7 2''CtcT^STt?l£^#^^. ^M^ffeSf* 
^mtcO. 4 g, lR^7 9%)o 

'H NMR (DMSO-da) 6 3.62 (s, 2H); 5.15 (s, 2H); 6. 
96 (d. IH); 7.84 (s, IH); 7.9t (d, 2H); 10.84 (bs, IH). APCI-MS m/z 208 (M-H). 

mmmzh ; 5- (2-^f-;l/-^ry-;l<-4 — f;l/) -1, 3-s^^iiKP- 

W^M (3mL) fpco5- (2-^nn-r-t^^;b) -1, 3-S>^llFP — 
;l^-2-:t:yOX^U— (2 5 Omg, 1. 2 mm o 1 ) ic^:tr-k F T ^ 
F (9 0mg. 1. 2mmo 1) ma^Tco ^mUM^ 8 OV^V±l^f\ C(DU 

MK^^miUl^fCo CC»Hf*^EtOAc (2X2 0mL) (2 
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X2 0mL) l?^?tLs M^T-V^f^-^^r^V-J^^omi^ (3 0 0mg, lU 
^94%) ^#/co 

'H NMR (DMS0-d6) 5 2.74 (s, 3H); 3.58 (s, 2H); 6.87 (d, IH) 
; 7.79 (m, 3H); 10.57 (s, IH). APCI-MS (-ve) m/z 229 (M-H), APCI-MS (+ve) m/z 23 

1 (M+H). Ci 2H1 0N2OS UClCO^Mn^mmmM: C, 54.02; H, 4.I6; N. 10.50; S, 12.0 
2. ^mW.: C, 53,73; H, 4.16; N, 10.17; S, 11.63. 

mmm2 ; 3 -as, 5->^vp^-4-i:iFP4^->-^yv'Ui>»-5- (2 

5- (2-7<^;I/-9^ry-;V-4— r;l-) - i, 3 ->>^ii Fn— K-;!^ 

-2— ^yiMMU Co. 03 Og, 0. 1 3mmo 1 ) i: 3, 5-^:7^0^-4 
-H Fn4^v'-^>Xr;l/T'kl F (0. 0 3 7 g, 0. l 3mmo 1) ^-a-L. 
(1. OmL) TX^V — thtco MMm CO. 2 5mL) 

m^miULTco CtD|lIf*^E t O A c (2 X 2 OmL). *3 J; to— r;l/ ( 2 X 2 
OmL) T^Jfe^b. ^^TT'l^i^^-^irTB^Itfe^OHtt (0. 045mg. iR^6 

4%) ^ff^Co 

'H NMR (DMSO-d6) d 2.80 (s, 3H); 6.89 (d, IH); 7.77 (s, IH); 7.8 

2 (d, IH); 7.86 (s, IH); 8.27 (s, IH); 8.87 (s, 2H); 10.82 (s, IH). XU^ hU7.:fU 
— MS m/z (-ve) 491. CisHi 3N202Br2S UCl(D^^^^M^i$.: C, 43.17; H, 2.48; 
N, 5.30. »JM: C, 42.82; H, 2.66; N; 5.14. 

MMms ; 5-^>^yV;l/-3- (3->^p^-5-xF4^->-4-1:: Fp4"-> 
-^>-S>^Ux» -1. 3-^>'iiFp — f >^F— ;i/-2-:ty 



(129) 



002-514228 



Br 




OEt 



OH 



5- (2-^^;l/-^ry-;l^-4— r;l/) -1, 3->>^t: Fn— r^F-;^ 
4-11 KD^i^-^^^Xr;l/xll V(DiXt>^lC3-y'u^5-3Lh=^i/-4-\l 



= 7 Hz, 2H), 6.94 (d, J = 8.2 Hz, IH), 7.50-7.68 (m, 4H), 7.69-7.72 (m, 2H), 7.90 (s, 
IH), 8.14 (s, IH). 8.34 (d, J = 1.7 Hz, IH), 8.48 (d, J = 1.7 Hz, IH), 10.15 (s. IH), 1 
1.02 (s, IH); APCI-MS: m/z 464 (m-H)". C2 4HisN04Br<Z)^i-tff^Wai^fit: C. 62.08 
; H, 3.91; N, 3.02; Br, 17.21. ^lUfit: C, 61.98; H, 3.88; N, 3.08; Br, 17.28. 

: 3-(3. 4-\^Vu^iy-^y>>'V'fy)- 5- (3 



mmmQa ; 5- (i3-yi^}v-y'^y^;v) -1. 3-i>^tiFa — r>F-;i^ 

^?^fCT^^T"^^3Mhr;l'^^'j7A (10. 7g, 7. 5mmo 1 e) 
Jg:7^XnicAnf£:o i>^^^;l/4-N;^AT^ F (l. 7mL) ^mf^^t^ 
^mtt'^mc-ofc. <10^JS«. :t4^S/-r>F-;P (Ig, ?. Smmole)^ 

^ :^v^-e±g{k3 (o. 9 6g, Smmo i e) mn^^^ 



H NMR (DMS0-d6) (5 1.38 (t, J = 7 Hz, 3H), 4.14 (q, J 



CI 




H 



(130) 002-514228 

mum (1 omL) mu^fcmK ci o o g) ±Km^rio 7}<-\^m^E t o 

Ac (1 oomL) T^tttBb/to mmm^Nac nmu (7j<) mm-em^L^ u 

g, 8 5%) ^#fCo 

' H NMR (DMSO-de): d 10.71 (s, IH); 7.82 (d, J = 8, IH); 7.77 (s, 1 
H); 6.86 (d, J = 8, IH); 3.51 (s, 2H); 2.76 (d, J = 7, 2H); 2.13-2.05 (m, IH); 0.88 (d, J 
= 7, 6H) ESI-MS: m/z 216 (m-H)-. 

M1MM9 : 3-(3, s-jy^uu- 4-\i¥u^sy-^>>^V'fy)- 5- (3 
-^f-;l/-:/'^y-^;l^) -i. 3->>^iiKp — r>K-;^-2-;e-y 

5- (2-^^;l/-^ry-;V-4-'i';l') -i, 3 -v^^ii Fn-r> K-;V- 
2-^ycD<^t)t)tc5- (3-^9^;l/-:/^y-r;V) -i, 3->>^iiHn — r> 

F^D'f-^^ D 3 . 5-v^^DP-4-bi Fn4^>^-^vX7;l/xii F^^^fflt-^ 

NMR (DMSO- 

d«): (3 11.05 (s, IH); 10.99 (s, IH); 8.63 (s, IH); 8.28 (s, IH); 7.92 (s, IH); 7.85 (d, 
J = 8.2. IH); 7.77 (s, IH); 6.89 (d, J = 8.2, IH); 2.84 (d, J = 6.8, 2H); 2.21-2.08 (m, 1 
H); 0.92 (d, J = 6.8, 6H). ESI-MS: m/z 388 (m-H)~. 

Vu^jy-^y-yy^fy) -l. 3->>'b: FP-^^F-;P-2-;j-^^ 



Br 




^ffiM2 4a ; 5-->^P7°a7-^y:t>;I^>-K-;b- 1 . 3 -v'^ti Fp— f > F— ;P 
-2-:t> 



(131) #^2 0 0 2-5 1 4 2 2 8 

'HNMR (D 

MSO-da): a 10.73 (s, IH); 7.93 (d, J = 8.2, IH); 7.85 (s, IH); 6.88 (d, J = 8.2, IH); 
3.53 (s, 2H); 2.79 (t, J = 6.2, IH); 0.94 (d, J = 6.2, 4H) 
ESI-MS: m/z 200 (in-H)~. 

^^^^ 7 9 tmm(D:^m'^'^(Di[:-^^^mi^rco 

•H NMR pMSO- 

da): d 11.11 (s, IH); 10.80 (bs, IH); 8.86 (s, 2H); 8.46 (s, IH); 8.02-7.98 (m, 2H); 6. 
98 (d, J = 8.1, IH); 3.0-2.9 (m, IH); 1.05 (d, J = 6, 4H); 
ESI-MS: m/z 462 (m-H)~. 

yj/ V -r^) - 1 . 3 - H F P >^ F— 2-:ty 



Br 




Il»!l2 5 a ; 5-r^yy^;V:t^->^>-F-;l/ 

^^fCT^ >J<@^^ (5 0mL) S-^^ry^t^^v'-l'VF-;^ (1. Og, 
6. 3mmo 1) h 1 0/-n-^v^^^A;?7— (0. 0 5 g) OX^U— ^> 4 0 



(132) #^2 0 0 2-5 1 4 2 2 8 

iy-^yy^'-ji^^mmi^tLxmrcCi. i6g)o 

'HNMR (DMS0-d6) d 7.21 (s, 
IH); 7.14 (d, IH, J = 7.6 Hz), 6.75 (d, IH, J = 7.6 Hz), 3.74 (s, 2H), 3.44 (s, 2H), M 
S (+ve ES) 146 (100), (M-NHa). 

5- (2-^^;V-^rv-;^-4 — r;l^) - i. 3 -i^^t: Kn-^y F-;!^ 

'HNMR(DMSO-d6) 
6 10.80 (s, IH), 8.76 (s, 2H), 8.14 (br s, 3H), 7.71 (s, IH), 7.65 (s, IH), 7.31 (d, 1 
H, J = 7.6 Hz), 6.88 (d, IH, J = 7.6 Hz), 3.96 (br q, 2H, J = 6Hz). MS(AP+ve)408(10 
0)(M-NH3). 

a-v'li FP-b°pp[3. 2- f ]4^y'J y-2-;t>' 




mmmi i9a : 2-bKP4^->^^y-N- (6-4^yu^;i/) r-bhr^F 

2 5 0 m L (D7j<4'C> 1 0 . Og (6 0. Ommo 1) OfS7j<^n^~;Wc^ 1 
0 0mLtD7j<i43O7 0. Og ( 2 2 0 mm o 1 ) OiMMtl Kn + >';l/r ^ >^ilP 
^tco :k^^-Q2 OOmL^Dl. ON HCl ^(D7 . 8 g (5 4mmo 1 ) cD 6 



(133) #^2 00 2-5 1 42 2 8 

-r^y^^yvymm^mnv'D'oijaxrco n^nrmmm^m^s 4oomL 

CD 9 5 % E t onma^rmmm^mm-^'^rco mi^f^mr^i- h v ^i^comMc 

cfct) dOr^^^Et'fnb. M^L. mi^thxs. ig (6 0%) 0 2-hfp^ 

'HNMR (DMSO-do): 5 

7.76 (s, IH); 7.80 (dd, IH, J = 3.7, 8.4 Hz); 8.14 (s, 2H); 8.68 (s, IH); 8.77 (d, IH, J 
= 8.4 Hz); 9.02 (d, IH, J = 3,7 Hz); 10.73 (s, IH); 12.34 (s, IH), MSX^^? h)l^ 
(.m-( ^ ^fb^-f ^>it) : m/z = 214 (60%). 

^»!J1 1 9 b : 3-H-l:fPP[3. 2- f ]4^y U 1 . z-jy^y 

Ha4^s/-Y^y-N- (e-^^yu-;!^) r-trhr^F (7. oog, 

3 2. 5 m o 1 ) ^i^bOO 7 0 m L ^DWM^-a-L. .KiSMS 1 2 0 "C^C 
. 155g (1. 25mole) (DrnMi- h V ^M.—ykm'^t 2 0 0 g (D^K^DU 

mc7K (6oomL) ^mni^rsti'^^m^ictu^rco iMmm^m\^^r<i(D7i<-\^ 

^f^mic. p H 7 trj:^^r^mmmi- h v ^i^nmaymm^m^rmm-^'i^rco 

T3. 8 9 g (6 0%) CD3-H-Ifnn[3, 2 - f ]4^y U 1 , 2--:>':t 

m/z = 197 (30%). NMR 

(DMSO-ds): d 7 A3 (d, IH, J = 8.8 Eiz), 7.66 (dd, IH, J = 4.1, 8.4 Hz); 8.29 (d, IH, 
J = 8.8 Hz); 8.72 (d, IH, J = 8.4 Hz); 8.82 (d, IH, J = 3.3 Hz); 11.2 (s, IH). 



mmi 19c ; i-iiK^vV-i, 3-S>'ti KPtfpn[3. 2-f]^yu 



(134) #^2 00 2-5 1 4 2 2 8 

3-H-lfDn[3. 2 - f ]4^y U 1 , Z-i^^:ty (3. 89g, 19. 
6mmol)^12. 0 m L iDM7j<ll F^>^>$3i:lj^^ 1 0 . 2 5mL (Dykt^L 

. mmmmm^. nm^(D^tvi oo°cKijamh^ immmni^rco ciomj^s 

5 5 °CtCT^^TTl^M^-t±> ^-feiaf*^ LT 2 . 8 6 g ( 6 9 %) © 1 - tl F 
S-i^^ti Fntfna[3, 2 - f U 2 -:t>'^=f#fco ®« 

m/z - 213. NMR (DMSO-dn): 6 731 
(d, J = 8.8 Hz, IH), 7.47 (dd, J = 8.4, 4.2 Hz, IH), 7.81 (d, J = 8.8 Hz, IH), 8.71 (dd, 
J » 4.2, 1.6 Hz, IH), 8.80 (d, J = 8.4 Hz, IH), 9.90 (br d, J = 14.7 Hz, IH), 10.89 (br 
d, J = 14.7 Hz, IH), 10,95 (br s, IH). 

mmmi l Sd ; 6-T^y4^yU>-5-;^;l/4^>mtlF-7>>^F 
Fn-lfpa[3, 2 - f U 2 (1 . 0 7 g, 5. OSmmol 
1^ 



(D H F -5 y>>6^7^« $ n/c C i: A'^^^ $ n/co <l ©SjSil^^^tr 7 5 m l cDtK 
-??#IRLTM3^L. ^U-ym®g|f*^LTO. 4 5g (Jillg) 06-r^y 

Fnxyi^-) : 

m/z = 215 (100%). NMR (DMSO-d«): 6 3.64 (s, 2H), 4.22 (s, 2H), 
5.66 (s, 2H), 7.25 (d, IH, J = 9.1 Hz), 7.34 (m, IH), 7.65 (d, IH, J = 9 Hz), 8.34 (d, 
IH. J = 8.5 Hz), 8.50 (s, IH), 9.27 (s, IH). 



(135) 



#^2 002-514228 



^»[ill9e;i. 3--::>'ll KP-bfPP [3. 2- f^ V >- 2-:ty 
^fe©#:^LT4 1 6mg (4 5%) Ol, 3 -S>^ll Fn- tf n 

p [3, 2-f] h;Kim-f:t>"fb^6^ 

ni/z=183(60%)'H NMR pMSO-de): 6 3,80 (s, 2H), 7.35 (d, J = 8.8 H 
z, IH), 7.44 (dd, J = 8.4, 4.2 Hz, IH), 7.88 (d, J = 8.8 Hz, IH), 8.08 (d, J = 8.4 Hz, 1 
H), 8.70 (dd, J = 4.2, 1.6 Hz, IH), 10.57 (br s, IH). 

mmmi l 9 ; l-(3. 5-i>VP^-4-biKP4^->— ^yS>^U-r>^)-l. 
3-i>'bl FPtfPP [3. 2-f] ^7Vy-2-:tl^ 

1. 3-v>^ll KP-t°Dn [3, 2- f ] U y-2-:t> (5 5 2mg. 
3. OOmmol)^. 1 mLCDmiMM^^^QmL(D>KBM^C08 5 5mgC 
3. 05mmol)cD3, 5 -S>Vp^- 4 - tl Kp4^>'^>'X7';Pt'1^ K (T 
CI Chemicals) ^L/to ^l®SJiS!|^* 1 1 5 °C^CT 8 Bf fSM^L. 

#i:LTl. 32g(Dl-(3. 5->>VP^-4-tl FP^>'-'^yi>^i;7='V 
) -1, 3->>^t: FPtfPP [3. 2-f] U >'-2-^y:S:#fCo ®«X 

m/z=443(40%).445(100%),447(40%)c 'H NMR (D 
MSO-de): d 7.69 (d, J = 8.8 Hz, IH); 7.93 (dd, J = 8.7, 4.9 Hz, XH); 8.24 (d, J = 8.8 
Hz, IH); 8.27 (s, IH); 8.80 (s, IH); 9.04 (d. J = 4.7 Hz, IH); 9.51 (d, J = 8.6 Hz, 1 
H); 11.3 (s, IH). 

mmmiso ; 3- (3. 5->>^^bP-4-iiFp^>--^yv^^U7^» -5 



(136) ^t^2 0 0 2-5 1 4 2 2 8 




3. 5-v^VP^-4-ti FP^i^-^>^Xr;l/-rli FOft^D^^S. 5-^>^ 

NMR (DMSO-ds) 5 2.79 (s, 3H); 6.90 
(d, IH); 7.78 (s, IH); 7.82 (d, IH); 7.97 (s, IH); 8.29 (s, IH); 9.39 (s, 2H); 10.80 (bs, 
IH). MS (+ve ES) 425 (MH+). 

^mmi 3 3 ; 6-'7p^-3- (3. 5-v'^PP-4-llFP^>-- ^ ' ' 

Ut^V) -1. 3-i^iiFP — ryY-)i'-2-i5-y 




(2 9. 2g, 0. 2mo 1) *3a;r/4->^^D^-2-— F 
nF;l^x>'(2 1. 6g, 0. Imol, L a n c a s t e r) ^"^FU '^A ( 

4. 6g, 0. 2mo 1) *5J:tFte7]<3i^y— ;I/ (9 0mL) *^^^}gb/tJ'^*P 
-^FU^AaiF4^:^F?§mc?±^Xnfco rg^l^^^fiT-MJ^L. ^^V^T^ 



(137) 



002-514228 



tLXlZ. 5 g (4 3 %) *f#/£o 

'H-NMR (CDCI3); 6 8.40 (d, IH, J = 1.9 
Hz). 7.84 (dd, IH, J = 8.0, 2.0 Hz), 7.30 (d, IH, J 5: 2 Hz) 4.65 (s, 2H). 

^SSMl 3 3b: 4-y'u^-2-^hxny3^~;\ymM 

0°CKxmWLrc7K (1 7 5mL) cfi© 4 2 bn:7x-;l/tf;l^ 
\£ym. CO. 0 4mo 1 ) $5j;tf7j<Mft:'^bU^A (5. 3 g, 0. Imol) 
mmiCS 0%i^m^t7}<mmm (4. 9 5mL, O. 0 4mo O :&MTLfco ^ 

mmm^ 5°acr immmnL. m^xmnc i-vmmcLrco n^(Dn:m^m 

|llf*^LT8. 4g (7 5%);&t#/c:o 



8.28 (d, J = 2.0 Hz), 7,97 (dd, IH, J = 9.0 Hz, 2.0 Hz), 7.55 (d, IH, J = 8.0 Hz), 4.0 
0 (s, 3H). MS (-ve) m/z: 259 (M-H). 



5 0%^^(2 0 0mL) ^^IfMyk:^^ ^ —Jl^ (3 0 0mL) rp(D4-y'V2 
^-2-::^huyx.—?VmM (8. 4 g, 0. 0 3mo 1) Ommc. M^^C 
8. 5g, 0. 1 3mo 1)^9 0°CJCT0. 7 5 ^^Jct^fcoTf^o < D hilP 

mmc^-Drm^h^ u-^m^mmvrco ?i?t^i>^x9^;i/x— r;pi?tttHbfco 

tman 1 PS Phase S e p a r a t o r ^-c;!/^— l:1ljib. 

m-^'^x. m^^^comi^t lt 3 . s g (56%) ^^mrco 



H-NMR (DMSO-dfi): S 12.67 (br s, IH), 




(138) #^2 0 0 2-5 1 4 2 2 8 

'H-NMR (DMSO-de) 

6 10.57 (br s, IH), 7.14 (m, 2H), 6.98 (s, IH), 3,47 (s, 2H). 



mmmi 33 ; 6-:^^P^-3- (3. 5-i^^vnxn-4-}^}^U^iy-^yi^ 
Vfy) -1. 3-i>^iiKP — rvF-;V-2-^y 
5- (2-^^>'P-^Ty-;V-4— r;l/) -1, 3-v^ii Kn— r>F-;l^ 

'H-NMR (DMSO-dO d 7.05 (s, IH); 7.12 (d, IH); 
7.43 (d, IH); 7J6 (s, IH); 7.76 (s, 2H); 10.78 <bs, IH); 10.91 (bs, IH). X 1/^^ h P 
T.'^U— MS(-ve)384. 

MMM 1 3 8 ; 3 - ( 3 . 5 -i^fu^- A-M Yu^jy-^zyj^^) x» - 5 



Br 




mmmi 3 8a; 5-l::°U K-3 — 1 , Yu--^ y 2- 

±y_ 

4 m 1 or-fe h U )V^(r) 0 . 7 3 6 g (2 mm o 1 ) 3 - b U :/^;VX 

XtfiJ>>>, 0. 2 5 9 g (1 mmo 1) cD5-3~K-^^i^-ry ;K .0 
. 4 9 7 g (3mmo 1) OJ^{b7^b^Ji^;l'r>'^:— "^i^^ *3j;tfO. 035 
g (0. 0 5mmo 1) cDJ^fbex ( h 'J ^ x::l;^:^^X7^ » ^^•^i^^^'^iA (II 

C H C 1 3 5 0 m 1 O 1 0 % :7 ^y<t::t/ U ^ iA7j<?§|g:&ijn;^ i^c^ rM-^!f^ 



(139) #^2 0 0 2-5 1 4 2 2 8 

MMV. ^^?g^iyiJ:t)y>^n Vh^^^y-f — (E t O A c/Me OH 5%)lc 

2-:t> (0. 0 3 3 g, 16%)>&t#fco 

'H NMR (DMSO-d»): 5 10.51 (s, IH); 8.8 
3 (d, J = 2.2, IH); 8.51 (dd, Ji = 1.3, J 2 = 4.6, IH); 8.02-7.97 (m, IH); 7.59 (s, IH); 
7.54 (d, J = 8.1, IH); 7.44 (dd, Ji = 4.7, J 2 = 7.9, IH); 6.93 (d, J = 8.1, IH); 3.55 (s, 
2H). APCI-MS: m/z 211 (an-H)"". 

mMM 1 3 8 ; 3 - ( 3 , 5 -jyy'u^- a-\l FP4^->-^yi^'U - 5 

5- (2-^^;l^-^ry-;l/-4— r^V) -i, 3->?ii Fn— r^K— 
-2-:t>(DiX^<0lc5-\£V F-3— T;!^- 1 , 3->>^ii Fn-^>F— 

'H NMR (DMSO-de): 5 10.93 (s, IH); 9.13 (s, IH); 8.81 (s, 2H); 8.8-8.7 (m, 1 
H); 8.6-8.5 (m, IH); 8.23 (s, IH); 7.94 (s, IH); 7.9-7.8 (m, IH); 7.72 (d, J = 8, IH); 7. 
02 (d, J = 8, IH). APCI-MS: tn/z: 471 (m-H)". 

mmmi4 4;N [ex(2-iiFP^>^x^;i/)] -ti^w^^-ymz, 6>>vp 

^-4- [5- (2-;'<^;l/-5^ry-;V-4-^;^) -2-:t4^V-l. 2- 
>>'ti Fp— f >-F-;l^-3 — -y x::i)Vj:X7^;V 




(140) ^^2 00 2-5 1 4 2 2 8 

3- (3, 5-Py^u^-4-\i]^u^iy-^yiJ'Vy^y) -5- (2-^^;l/ 
-^ry-;V-4--r;V) - 1 , s-v^^iiKn— Y>'K-;V-2-:e->(0. 5 
Og, 0. 9 5mmo l)^X^i;-^b;^Co >>W:/Pti;l'X^;l/r^XO. 

3 3 m L , 1 . 9 mm o 1 ) ^tw^ ^ tnm^mmttm^ titco mmmmwr. 

^HMTM4-TO^^^>'^XnT\ 0. 5 0ml CD^-y^^'l^mmCh^VJiy^ 1 
. 9M, 0. 9 5mmo l)^Xn5mL(Dm7kTliF^W^^'Vni!iiLrco y 

o SJ^;t;^#t57j<^tti-e?^£PL. 2mL(OTHFc|5iD 1 3 5mg (1. 28mm 
o 1) (DiyX-^y—J]yr^>^<i:XJO. 1 6 5mLOv'-ry7°Dl£;^xf^;l/r^ 

y (0. 9 5mmo 1) (Drnm^-micM^Tco ^j:b.m^mm^vu^. -mm 

Whtco m^^^fit^mm^ l O O m L (Dmm:i^i^?\^-V^W.i^. SOmLOO. 2M 

-DXmmV^ m.-^(DmWhVX2 0Qmg(D3- (3. 5-e>VP^-4-ll F 

n:^:^--^y>^'ij-r» - 5- (2 -^^/I'-^rV— 4 — r;l/) -1, 3 

79 

il:) : mitm^-^m^'i) B rtc^t-r^m/z = 6 4 4(M+2 3)o 

NMR (D 

MSO-de): (lt^2:l<7)E/Z 5 2.70 ^ J:tJ=: 2.76 (2s, 3H); 3.47 (m. 

2H); 3.62 (m, 4H); 3.8 (ra, 2H); 4.88 (m, IH); 4.96 (ra, IH); 6.92 ^fecfcC/ 6.96 (2d, 1 
H, J = 8 Hz); 7.62 (d, 1.3H. J = 8 Hz); 7.76-7.96 (m, 2H); 8.15-8.33 (m, 2H); 8.87 (s, 
0.7H); 10.81 10.88 (2 S ,1H). 

mmmi 47 ; 3 - o. s-i^y^xi^- A-x.v^i/io—:^^^-.— v-^yi:^^) 



(141) #^2 002-514228 




Mmy. M7k>^^UU^^> (1 5mL) ^(D3- (3, 5->>Vat-4- 

H—fyF-;!^ (0. 4 1 g, 1. Ommo 1) CO^I^MU-^^^. mUl^Xi^ 
-fV:/ntf;Vx^;l/r^>' (0. 70mL, 4. 0 mm o 1 ) "ejiaaLfCo 
nfcJ:^«?§rS^i:^np^^^a:^;l/ (O. 19mL, 2. Ommol) ^MTL. 

h^xmtr y^::-^hMimmx'm\^fco ^^^^ ly^hr^mk-^ 

^ ^m©<b'&i|%(0. 3 4g, 6 8%)o 

'HNMR (DMSO-ds): 5 10.90(8, 
IH), 8.12 (s, 2H), 7.70 (s, IH), 7.35-7.40 (m, 2H), 6.96 (d, IH), 4.43 (q, 2H), 1.40 (t, 
3H). Ct sH. 2NO4Br2CIC0^|/f^6tlS^M : C, 43.11; H, 2.41; N, 2.79. ^^S'JM : 



C, 43.01; H. 2.47; N; 2.73, MS(API+): 502(5) (M+1). 

50 : 3- (3. 5->>^7''P^-4-bV^P^;l/;t^i^^ b4^->— ^> 



Br o 




^^T> ^7j<7'-feF— FU;l^ (2 0mL) ff^OS- (3, 5 -i>V^n^- 4 -ll 
Yn^-y-^y-J^yfy^ -2-:t^V-2, 3-i>^ii Fp-s-^pp- l h 
-^^^F-;P (0. 43g, 1. Ommo 1 ) (D?§r^^. ^taCi;^7U'^iA t 
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h^i/F (0. 1 2 g, 1. immo 1) r^mMhtco u^nTcm^co^^Mm 

1 8-^5'>>'-6 (0. 0 5 3 g, 0. 2 0mmol)T«lb. 15 
^mW^l^rcm^^^Vl^M^r2U^=f-?\y iO. 40mL. 2. 8mmo 1) ^iiq 

(0. 2 4 g, 4 4%) ^ff^Co 
II%M152;2, 6--:>V'P^-4- [(5-g— F-2-:t^y- 1 . 2- 
KP-3H-^y F-;l— 3-^U7^»^^;P] yx::i;l/N- [2- (2 



^^T^ 2 Om 1 CDTHFct^tDS- (3, 5 - v'^7'n^- 4 - H Fn4^S/-'-^ 
>'i>^Ux» -5-3-F-l, 3->>^llFn — r>'F-;b-2-^>(2 1 0 
mg, 0.4 Ommo 1 )(DmM^T r^(D 1 M;bU'^iA t -:/h^iy F(0. 
4 0ml, 0 . 4 0 mm o 1 ) U > v^^T^ST LfCo MllU^ OV^ V^^mV. 
F;l/jiyiti(D 1 . 9 7M>-^Xy>^ (0. 2 1ml, 0. 4 1 mm o 1) U 

i^-vmrLr^fjLM^'^^ I o^mmni^rco :^v^t^2- (2-r^yxF4^>' 

) x^y—;!/ (4 0^1, 0. 4 Ommo 1) ^^i^V >i^^'^'-ba^. ilV^TN-^ 
(~45mg, ~45mmol) >gri)P;^/to SjS^g^t/^ 0 "Ct? 

m^yv^y h^mLrmMLrmmicL. ~i om i cdx— 7^;i/'e^e>tc#f?L 

L. $P)>§:;g>^^-9->-e?ife?#L. ^feH{*hLTO. 2 1 g (7 9%) cDlI^fb 
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'H NMR (400 MHz, DMSO-de): ^ 10.77 (s, IH), 8.24 (t, J = 5.6 H 
z, IH), 8.02 (s, 2H), 7.67 (s, IH), 7.57 (s, IH), 7.55 (dd, J = 8.2, 1.6 Hz, IH), 6.71 (d, 
J = 8.2 Hz, IH), 4.58 (br t, IH), 3.52-3.42 (m, 6H), 3.27-3.20(m, 2H). ESI-MS m/z 6 
73, 675, 677 (M+23). CzoHi rBrzINzOsOtJ^tffi^WSIwM : C, 36.84; H, 2.63; N, 
4.30. MMM : C, 36.75; H, 2.60; N; 4.22. 

mmmi se ; 3- (3. 5--:>'::^^P^-4-t:iFP4^->-^>>>'Vx» -2 

5- (2-;>?^;l/-^rv"-;P-4 — f;l/) -i, ,3-^>'iiFn — {yv—)V 
-2-:tymmM(DiXt>^lC3- (3, 5-v'7"n^-4-tl Fn4^^>-^>S>^ 
Ut'V) -2-:t4^V-2, 3-v^^ii Fn- 1 H— r>'F-;l/-5-;5?;l/.iO^ 

5-tijiy:fsym^i^m^^^t:^m'^. mmmz tmm(Dyjm'^'3- (3, 5- 

$>^ypt-4-li Fd^>'-'^>'v^^iJ7^» -2-:t^V-2, 3-i^^HFn- 
1 H—f^^F— ;l/-5-;^;l/j}<>'^^;^4^>/-i'y F— ;l'*3J;t>*3, 5-S>Vnt 
- 4-ti Fn4^i>'^>'XT;^T=^^ii F>?)^e.^3iLfco iCJ^7 9 %o 

'H-NMR (DMS 

0-d«): 6 12.6 (bs, IH), 10.96 (s, IH), 10.61 (bs, IH), 8.17 (s, IH), 7.93 (s, 2H), 7.84 
(d, J = 8.2 Hz, IH), 7.54 (s, IH), 6.93 (d, J = 8.2 Hz, IH). «»X^i7 hJl (B^ 
:t> APCI) : ra/z = 436 (M-1, 5%), 438 (M-1, 10%), 440 (M-1,8%), 

mmmi 59 ; N [3-(3, 5-^>'y^'P^-4-i::FP4^>--^^>>'U-r»] 
-2-;j-4^V-2. 3->>^tl Fp- 1 H-^y F-;l^-5 — f^V) -T^hT^ 
F 



Br 
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7 5ml OrlHz S 04 ^CD 5 g (37. 6 mm o 1 ) (D^^^i^^ > F— 

m.^7l<XE t OHY^^'V- 5°C^Vi!^mLrCo 2 5 ml CDrnU^ S Oif^cD 3. 8 
3g (4 5. Immol) ON a N Os 3 O^'-^Ct^/coTMTb^Co U 

, 5-::ihn-l, 3->>^liFn — 2 ( 1 . 7 g, 2 5%) 

'H NMR (DMS0-d6): 6 3.6 (s. 2H), 6.95 (d. J = 8.5 Hz, IH), 8.1 (s, IH), 8. 
12 (d, J = 8.7 Hz, IH), 11,01 (s, IH). APCI-MS: m/z 177 (m-H)~. 

mmmi 5 9 b ; i. 3->yi:iFP--r>^F— ;i'-2-;j-^^ 

1 0 Om 1 CDE t O A c iti© 1 . 5g (8. 4 mm o 1 ) <D 5 — ^ F n- 1 , 
3-iy\:l FP — fy]^—J\^-2-:i-y. 1 5 OmgfDP d/C 1 0%. *5j;r/ 

5 0ml Me OHCDU^H^^F a r r mmmW 7kmmamcAtl. 4 5 p 

KSTTl^Sb. 5-r^y 1, 3-s>'ii Fn--r^^F-;P-2-:t>'(i . 2 
2g. 9 8%):^#fCo 



= 2 Hz, J2 = 8.1 Hz, IH), 6,45 (m, 2H), 9.88 (s, IH). APCI-MS: m/z 147 (m-H)~. 

6 m 1 O^TKi^Mft^tD 2 0 0 m g (1 . 3 5 mm o 1) 5 -T ^7 1, 3 

-i^}^Vu-^y\i-)V-2-:tyou^m^3 o^mm^i^Tco MJSrM-^i(^^ 

5 0 gcD^^Kft^^cji^^An/tc rH'&Jp^^+^HiijtlfL. ®{*^K^iij!i^ci:i9IlI 
iKL/to <lC»@f*:&2 0 Om 1 t^H2 OT^iti^L. ai^b. N- (2-^4^y- 



H NMR (DMSO-de): 6 3.27 (s, 2H), 4.6 (s, 2H), 6.34 (dd, J 
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2, — r>'F-;l^-5— -r^febr^F (119mg 
. 4 6%) ^f#fCo 

' H NMR (DMSO-de): 5 1.97 (s, 3H), 3.41 (s, 2H), 6.68 (d, J = 8.4 

Hz, IH), 7.26 (dd, Ji = 2 Hz. Ja = 8.4 Hz, IH), 7.46 (d, J = 2 Hz, IH), 9.73 (s, IH), 

10.23 (s, IH), 

ESI-MS: m/z 189 (m-H)". 

mmmi 5 9 ; n [3-0. 5-i>'y'u^-4-\:iru^iy-^yiyvy^»:\ 



Ji 

0. 0 5 0 g(0. 2 6mmo 1 ) ON- (2-;^-4^V- 2, 3--:^^t:Fn- 
1 H— r> F— 5 -r-fe F*5j;t;o. 08 Ig (0. 2 9m 

m o 1 ) o 3 , 5 -i^yu^- 4 - b Fn4^s^-^>'Xr;i/x ti Fcir^'&if^^ 2 

m 1 iDH O A c ft^lF^Ji^Lfco 1 0 0 7 1 O^tH C 1 ma^. rl-o-t)^ 8 0 °C"Z? 

o A c *5i;t;E 1 2 o-vmr^h, M^^-y^y^r^mm-^'^Xs m^mi^t lt 

N- [3 -(3, 4-^}^'ti^>'-^yiyVf»l -2-^^y 

-2, 3-i>^t: Fn- 1 H—OF— ;V-5 — f;!/) -r-lr FT ^ F (0. 76 
g , 6 5%) ^t#fco 

(5 1.99 (s, 3H), 6.72 (d, J = 8,3 Hz, IH), 
7.17 (dd, Ji = 1.8 Hz, J2 = 8.3 Hz, IH), 7.54 (s, IH), 7.86 (d, J = 1.5 Hz, IH), 8.79 
(s, 2H), 9.74 (s, IH), 10.54 (s, IH). APCI-MS: m/z 475 (ra+Na)^. 

MMMi 7 2 ; 3- (3. S-i^-^u^- A-Mh^u^jy-^z/iyVfy) -2 
-•^^V-2, 3-S>>^ll FP- 1 H — f >F'-;I/-5-;^;l/.iOM (2-llFP 
y^F 
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Br 

OH 
Br 

H 

mmmi 72a ; 5-^;l^4^>^-i, 3->>^iiKp— r^^K-;V-2-:t:^ 

5-;?7;l/>Ky^- 1 , 3-i>^tiFn — 2 -:^->^^;l/xxf-;l/ ( 
5. 6g. 2 9. 3mmo 1) h— (5 0 OmL) ^CJ§:^^L^ 3 

^itr?VB.:=.^J^ C2 5 g, 6 1. 3 mm o 1 ) < ^An^:^Co SJSt) 

^ 0 . 5 ^KM??^ L. :k\^^-V^K7}<^lCili^Xns Wm^i^'f'^l^ ( 2 0 0 m L) T 2 

vm^Lr^B^^^rco 5-:^;l/.i^>ii- 1 , 3-i>^ii K^-^>K-;^-2- 
^>'^DlR« : 1 . 9 go mm::^^^i^mu^^^mMi- h V ^j^ymmrm^Lx 

aiiltS^Wco 5-;?3;l/4^>M-l, 3-i>^tiFa-'OK~;^-2-:t>C» 

iK«: 0. 2 go ym^^^^mmi-hv^i^mmxmmvxmm^^ts 

§5ii3gtiJ^^^ttMs^bTrBt±jL/co cti^Msijb. ykximLx^m-^'^rco 5- 

:;?7;l/2KyM- 1 , 3 -v'ti Fn— F— 2 -^^OiRa : 2. 8 go 

'H- 

NMR (DMSO-d6): S 12.60 (bs, IH), 10.73 (bs, IH), 7.84 (d, J = 8.1 Hz, IH), 7.77 
(s, IH), 6.90 (d, J = 8.1 Hz, IH), 3.56 (s, 2H). SST.^i' hJl (l^-f Xki? 
F D >^ y U—) : m/z = 176 (M-1, 6%). 

^:6iMi 72 ; 3- (3, 5->>^:7'p^-4-ii FP4^->-^>^v>^U'r» -2 
-:t4^V-2. 3-^>^b Fp- 1 H— F-;l/-5-:;^;I/4^>^ (2-bFP 
:^iyjL=^?l^) y^F 

3 -(3, 5-^:>^:/Pt-4-ll FP^>^-^>^>^Uf'>')-2-^4^V-2, 
3->>^tl FP- 1 H— r>F— ;b-5-:^;l/iK>'^ (0. 3 4 g, 0. 7 7mm 
o 1 ) (HSfiMl 5 6)43j;tfx^y— ;l/r^>' (0. 0 8g, 1. 3 mm o 1) 
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^DMF (2mL) tc^jb^L. Mf^b^fe/b^^S) 5 "C^-e^^JPL/Co ^/T 7 
MS>^X^;KO. 17 2g, 1 mmo 1), I^El^T b 'J3:9^;pr ^> (0. 2 5 g 
. 2. 5mmo 1) ^ijp^. 5°CT0. smmMn^Mlf. ^kl^^'^'Rl^^'m^mU 
^VUidfco 1. 5 Wt^^e:SJi£;i^^7i< (lOmL) -e^xy^L^ ^PPJ^;!/ 

i^/-ry"^n;v-;^cD4/uii'&#i (2 5mL) 4 ©ttffi Lfco ^mm^-^ 

. 22mg(D3- (3, 5 -^^Vp^- 4 - tl Fp4^>^-^>'v'U xV) -2- 
:t^y-2, 3-P\lV'U-lU—^yV—)ly-5-:^)V:^^ym (2-11 

'H-NMR (DMSO-da): 6 10,9 (s, IH), 10.7 (bs, IH), 
8.81 (s, 2H), 8.25 (t, J = 5.6 Hz, IH), 8.19 (s, IH), 7.77 (s, IH), 7.72 (d, J = 8.0 Hz, 1 
H), 6.86 (d, J = 8.0 Hz, IH). 4.73 (bs, IH). 3,52 (m, 2H). 3.37 (m, 2H). nMX^i;7 
SJl/ (l^-r:^> Xlxi^FnXyi^— ) : m/z = 479 (M-l, 22%), 481 (M-1, 35%), 
483 (M-l, 30%). 

mMmi 7 9 ; e-v-ry-s- (a, 5-i>'y'P^-4-b Fp^->-^vi>^ 



ll%^!]179a ; 6-iyry-l, 3-i>^IlFP — f y F— ;V-2-:t>^ 

3-yp^-l, 3-5/liFP — r> F'-;P-2-:t>'(0. 6 2 1 g, 2. 
9 3mmo 1)^ >^r>"fbFl'y^;l/XX(l. 1 1 g. 3. 5mmol)^3^{b 
r-h^ry'e:=.^I^7}<^^C0. 97 g, 5. 9 mm o 1). >>^^PP ( F U 
y x:::;^4-^Xy^ » ;^^>>'^J^ (II) (0. 2 1 g, 0. Smmo D^Xtfr- 
F-54^X (FUyx:^;l/4->Xy^'>') ^^^>>^^iA (0) (0. 3 4 2 g, 0. 3 



Br 
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mmo 1 );&i>^^nnx^^/ (l OOmL) TMJib^ HJS^^^^TTI 6^ 

(0) (0. 2 3g, 0. 2mmo k)0?^ijn^tTV\ $ ^ 6 ^r^M^t^^ 
ttfco (hi; y'x:^;P4->X7^y) /^^v^^^^A (0) (0. 3 4 5 g 

, 0. 3mmo 1)0 3 jegO^ito^ff V\ SjStl^ 1 6 B#rHlM?5?tJcHLfCo 

ymMXi^Tc 1 0 0mgcD6->^ry- 1 , 3->>^\^ Kn — r>K— 2- 

2^@C»^nvh^'-57MMcJ;oT6 1 m g 6 -v-^y - 1 . ?>-^ 

'H-NMR pMSO-de): 5 10.64 (bs, 
IH), 7.37 (s, 2H), 7.10 (s, IH), 3.56 (s, 2H). ^SX^^ h 
UT^yU—): m/z = 157 (M-1, 100%). 

^mmi 7 9 ; 6-yry-3- CS, S-iyyu^- 4-}:l}^U^iy-^Z/i^ 

6-i/ry-l, 3-S>^t:Fn-^>K— ;l/-2-:t^/ (4 6. 3mg, 0. 
2 9 mmo 1) $5i;tf3, 5 - v'^y^^n^- 4 - H Fa^v'^^Xr^^-r K (8 
Omg, 0. 3 9mmo 1 ) :^oi;t^p- b;^X>X;V4N>'^^7i<ln^ (1 mg. 
0. 0 0 5 mmo 1 ) ;&b;l/xy (3 OmL) V^ML. Dean-Stark 

/b^V^emb. cn^J^SPLTMJL. h;^xyT^^if 3 HT^ 1 2 5 "Ce^^l^ 
^bT. 8 0mg(D6-v'r/-3- (3, 5 4 -11 
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'H-NMR(D 

MSO-dfi): <3 11.05 (bs, IH), 8.86 (s, 2H), 7.97 (s, IH), 7.85 (d, J = 7.9 Hz, IH), 7.50 
(d, J = 7.9 Hz, 1 H), 7.20 (s, IH). ®MX^^7 hJV Cl»-1*:t> Xl/i? h nx 
— ) : m/z = 417 (M-1, 48%), 419 (M-1, 100%), 421 (M-1, 48%). 

mm 

Bi'^mcTo m'^mmmmcom^. mm. mm. mMm. wmm^m. itmm 

c R a f 1 tf^S'l4^D<a:;'3^i:^ 2 -307 ^^^-fe-f T^i^O -5 1 o;Sr 

fflV^T^IiMLfCo lOi6«s c R a f 1 tD^^SM'efe^ME K 1 cRaf 

nc<fcDM«$n^u>'^{b€>i!i^"efe^o cor^y-t^^c r a f ir^y-k-r 

^H?.$;o 2046«^ c R a f 1 A^^M E K 1 >'m{b43i:tf?gttfl:t-^tg;^cD?|!l 

^T-fe^o Clor^y-tr^^R a f /ME K;?jX^-Kr^y-tr-r^B?^^o 
\j^ly^^ir)\^j:)^^^^^rsx^mWr^'MM.^^'^(r>'^. Ra f /ME K;i;X'5r— FT^y 

^-r:^i(:^^mx^u-^^^^^^ibTigMb/co cRa f \ r^y^-(is^^m 

v^T. c R a f 1 ;b^^2^|gB^iDft:'&titc«J; D^P^^ttS^^-e^^ c 
A. c R a f 1 y -y-b^ 

y^y^^i^ycD^ ^:^mfrc\^ b c R a f l ^/^4^an'j7 
oTM^L/co 11 bME K 1 l±^'?V^^:ty-S-h'yyxy3^^—^t(Dm'^ 
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mmn^-^ts^^xs^^r^.^^w^^m. 4 o ~ i o o m l -trtTo tco 

32 

c R a f 1 (2 0 nM)^ ME K 1 (1 0 0 — 5 0 0 nM). [y- P]ATP( 
10 — 2 OmM)s Mg ' (1 OmM). MOP S (5 OmM, pH7. 5) 

^/co sjsti^M^T 2 0 - 1 2 o^^oiEH^DBfrEg^^/^rt-^-bb/to mmn 
y ^^KMx:^m\^ 1 0 0 % D M s o -e^iR Lfco m^m.(o 0 . 5 % i; >^ 

sjs^#±$^/co me k 1 cDi; y^ffcj^. i^>'^w>'3 ^'im 

B. R a f XME K;^X^'-Fr -yb^ 

H b c R a f 1 $5j;tj^^ME K 1 ^mU(Dii^\z.mW.Vfco ME K 1 Kii-DXV 

:/g=-FHTGF LTE YVATRWKK-OH(DSB^(J«. MEK \ IC^-dXV> 

mit-^tiTc E R K 2 F^cDgpitosM^bfco Y^-ii^^mt. i^jTfomm^m^ 

Xm$^(D^(Dtmi^X^'Drco cRaflCl— 5nM). MEK1(6 

OnM). iS^XS^y^V (2 5 OmM) ^^h^fio 

C. C DK IfecJca'CDK 2 

bT^7°^ Fl£^^>'-r ^y^^^v-;!/- A A KAKKTPKKAK K$3i:t; 
tf:^^y-r^y^4^i^;V-ARR PMS P KKK A-NHz^^ffibfCo C D 
K i*5cJ;tfCDK2ti:)K;^^fc/^4^ctn'^-r;l/X#§ii^^Mv^T^?a^^i:. Mffi 
Rrtg^M#SJS:6'«#ft-l±-rtc^^ ^^7^^®(7) 2 0 - 8 0 ro^^A.T^iS:^ J; a tcgp 
^"^fi^b/co I^Me^fc(J:s \,^-ftlt^(Dmm (0. 2—1 OnM) JlS^ci 0 — 

32 

1 -0(1 — 1 0 uM). [y- P] AT P(l — 2 0 uM)^ :Joj;r>"l 0 — 2 0 
. 2 — 2^t0 2 0%|^^;6\ S^c«pH7}cM®b/c5 0— 1 0 OmM EDT 
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A£Dv^'rn*^T?#ih$^^fc(SKtoms<2 o%)o mmry^'^icm^y^rc^'^yy 

T—lt. 0. 1 5M Na C 1 $5^X15% DMS 0>&^Wt"^3 OmM HEP 
ES 7. 4^0. 1 5M N a C 1 43J;t;5 % DMS O^-g-W^^^^^y^r — 
SOmMMOPS 7. 0. SfctiO. Img/mL B S A*5i;tf 5 % DM S 
0:&'^Wt"^>'^y7r— 1 0 OmM HE P E S pH7. 5 (DV^f'njb^-tffeofc 

o mm 

#lh^-ti:il^)s XhU7>rti^v'> (Pierce) -eMSL/c 9 6 ^ x;l/7° 

w h0'>x;i/fti-eiD--<:/f- FoniiJxCMJiS^E D T A■^^#±$^i:fc^l-a•)^ 

i*re-;>>-??MaL/c->Vf-^y h-^Me-XO^ (Ame r i sham*^5> 

(Dviy=f-\y—iy^ymtxr^v'^^. sj^:;^EDT AT^ih^-yrfc^-a-) fDv^-rn 

^^^^'y^^^^^>'K($5)tC4 OmM E D T A^AP^^;?)^^fcii^7°^ FSM 

P-r^il-fM^L. T^lii^C PM = V.aK *(1-([I]/K + [I]))) +nsb« 
fc-r^/jNTOJCJ;oT I C 5 0^i5^^L. '^fc\Xh%&.Z PM=n s b+ (V»a 
x-nsb) / (l+(x/'l o'-p I C50)) (^c^^. n s h\t?^^v ^ ^^"y^^ 
>^mtfT'^^)tc^T«i6^Ci:Jc:^oT-p I C 5 O^?^^bfco 
D. U L 9 7 

UL 9 7ii. He (He et al. ,1997)^^: J;oTSaig^nTV^^ s f 9ffllS-efiliJ 
L 9 7 Ji;. i; >'m-fe;l/n-XJc:|g'a-bfcJ^tliftt^^liX h A T 

vfco u L 9 7 'm'^cDmrnMrnm-r^rcibo^Ty ^-fu-^mt^ zmu ly- 

P] ATP. 1 5mM tXh^HZ B. 5 0 mM-:^ h U r> A C H E S. pH 
9. 5. IMNaCK 2mM>>^^:thW] — ;l/:Jo J;r5 1 0 mM M g C 1 2 
^'a-A./Co PM^iJ^# D M S O Km-^^ Ml^ D M S O 1 % D M S O 
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3 0mM ATP. 1 mM E D T A^^m^^^ tlC^-Dr^m^i^±-^^ 

L 

E. s R C/^ 1 c kmmry't.'^ 

>';l/-E ELYGEF-NHzCS r c)^Xry\£:t'^>-r ^^^^i^JV-E A 

I YG V L F AKKK-NHe (L c k) T^35o/to s r c$5J;tf 1 c k^>^^ 

^^mK^isbfS'mt'^^rco M:^?gtt«. lOOmMHEPES. pH7. 5 
mz:^\^^X 1 uM AT P$3J;r; 1 OmM Mg C IzCD^^T, 4 O^^P^s >J<± 
T7lli^^ (10~3 0uM) ^-r>^a.-^-h-r^cl^tCj;oT5i^$n/Co 
2:0^ttfb^^^#fRLT2 nM^cL. lOOmMHEPES. pH7. 5. 
5 u M A T P s 10 mM M g C 1 2 . 2 u H\ 0 . 0 5 m g /m L B 

32 

tf8mCi/mL [y- P] A T P ^^C^^/cJ^-a-^^l/^ 5 0 m L O^jSig-a- 

MM) -VCD^mtLrco ^mitm^V 3 0 ^mMn-^^^. ZZOuLct^SOmM 

^"^E DT A>&?iijP'rsc^^ci:r3T^a:yf-L;rco ^K^SOfM^^ 2 o^DTa ^ : 

E 1 i s aicm'^<>^m^^mkmiimiiLmcm'^<yo'i^cDz)-^i'D'^'mnLr!i 

o ^jiy9^Lfc-9->:/;V (2 2 0 uL) ^:=.:t-h'y\£Pyr^mil^rc^U—h 
(P e r i c e) Jc^L. ^^^T? 4 O^^P^^^^^^^x^- h LTe;f ^«n;Wb^y^ 

h^?tMT^l>i5^LfCo El i s a:^^Tlt. 2 0 0 ul HRP- 

p Y 2 oU^^::^t-^uiyymi¥^yiy^'^^—hmm^ia^rco m3 o^mMy 
> 3 y(Dmc:/u—h^mWhr^^^Lrh^^h>Ui^-HR p n 

^^-h^P^^b/Co Ells aSM'efe^K-7";l/— (N e o g e n) ^iP;^. 
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1 Bi^mcE 1 i s a^jS^V>y F • X h^y:/ (N e o g e n) T^xy^bfc 

32 

y - P] A T P (D^^yv^JiB^n-otCo 200mL Scintlverc 
e D B ^ tr :t ^ > - ^ 7°^ F hXh^^y^U- h (D^^y a^Mc 'ma L fco 
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r^—i^(Dfp^ 7 2 + 2° F. 1 2^r^C»0^/Hi-9--r^;VT«#t-^o 

2 8x17x12 cm)l^fc«9 4 ^SOV^^X^^ilXS gl±It^:|?*3 J; t^TK^^-^ 
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• • • 3L/^->3 y*^SA¥T^^ S W6 2 0^ 

^ ^v-fl^iMJilMCl 0%). }^J\y\£ymi'hV^2^ (1. OmM) *5<fctj^^^>^^ 
y (2. OmM) ^hfetCRPM I 1 6 4 0 ^^-^^-T^^i-tfe-etS^i^^^o IB 
5 % C O2 ffJ 3 7 °CT^-r >'^a-^- »^ h U 7°>^>' (0 . 0 5 % 

) ^SrfflV^TIelilXb. 3s>L^^^SiL. 1 x 1 o'»/m 1 "eP B S : V b U^VV ( 
1:1) tcSMM.^-lir^o 

^jBt-§JH^»l^cD 1 omSM^S W6 2 
U-^T^Vl/ (1 : 1) 14^02 X 1 0*»/V«>X/0. 2m 1 >t)^e>JS:§o 

mamm zmn^o m^^cm-^ x isV 2 ) =®«a«m g ^fflv^TM^sa 

DMS O. ^ V^r4^— ;KCremophore)*5j;tJ^^P B S eil ^;l/ft3-e'fb^ 

mmcom^^^ xtm 4 0-^5 omg trji-^rct^ izmmmm^mtt^ en 
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